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To meet the chatlenge of the 60s 


UF KIN 


new /eader in precision too/s/ 


Lufkin helps you teach the meaning of quality 


Quality is an attitude. A desire to do each job well, 


with the greatest accuracy, using the finest tools. 


Lufkin helps you develop that attitude in your stu- 
dents. Every exclusive feature of Lufkin precision 
tools dramatically demonstrates the quality concept 
For example—Lufkin’s V32 Dial Test Indicator with 
180° contact point swivel is made with fine-watch 
precision. Jeweled bearings add longer life. Exclusive 


ball-bearing mounting cuts friction, insures peak 


accuracy. Dial graduations to .0001” are clearer, 
easier to read. And switch iever provides full reverse 
action. Mounted on a Lufkin Miti-Mite Holder with 
rigid (5) center post, the V32 is the finest vertical 


testing setup you can give your students. 


See your industrial distributor. He knows precision 
tools—maintains his stock to fit your needs. He’ll give 


you prompt attention, fast delivery and reli- iim 
able service always. Lurx1n, Saginaw, Mich. 


(For more information from advertisers, use the postcard on page 91) 
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Theodore Roosevelt High School, Kent, Ohio 
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“South Bend has served us well...” 


“We had previous experience with South Bend Lathes, so the choice for 
our new shop was based on a solid performance record. 


South Bend has served us well with quality performance and minimum maintenance.” 
When A. J. Spangler, Chairman of Industrial Arts Department, 
Theodore Roosevelt High School, gave this opinion, 


he expressed well some of the basic reasons why schools choose South Bend Lathes. 
If you are planning a new shop or modernizing an old one 
it will pay you to write for more information about South Bend machines. 


Prices of 13” Lathes start at $1759, f.0.b., South Bend. 


SOUTH BEND LATHE, INC. 


SOUTH BEND 22, IND. 


Builders of lathes + milling machines + shapers « drill presses + pedestal grinders 
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THIS INSTRUCTOR SAYS: 


“‘Clausing 6300-Series Lathes are 
ideal for the school shop. They 
have more important safety fea- 
tures than other lathes in their 


class. 


They are rugged, easy to 


maintain, dependably accurate. 
And, they are real values. We 
have yet to find better lathes for 


the money.” 


John Bendix, 


Assistant Professor 


Industrial Education Department 
Western Michigan University 


CLAUSING 6300 - Series 12?7/,” LATHES 
‘“are the best values for school bantsns-aall 


The above statement typifies the high 
regard in which CLAUSING lathes are 
held by instructors everywhere. Here are 
a few of the reasons why: 

@ Totally enclosed headstock, apron 
and quick-change .. . inquiring fingers 
can’t get into these danger zones. Neither 
can dirt or chips. 

@ All gears and shafts travel in a bath 
of oil. 

@ All gears are shaved .. . for smooth- 
er, quieter operation and greater accuracy. 
@ All controls are located outside the 
machine .. . including those for back 
gear engagement. 

@ Tapered key-lock spindle nose 

. eliminates danger of chuck run-off on 
braking or reversing. 

@ Flame hardened bed ways are 
standard equipment... at no extra 
cost. 

@ Forged steel spindle turns on Timken 
“Zero-Precision” roller bearings. 


oF NU] fe 


@ Apron and quick-change gears are 
protected by safety devices. 

@ Lead screw has easy-to-replace 
shear pin. 

@No exposed belts or pulleys 

. drive is underneath. Has heavy-duty 
ball bearing countershaft. Two V-belts 
drive the spindle. 

@ Spindle belts are outboard for easy 
replacement. 

Get complete details . . . make an 
comparisons you wish. We know you'll 
agree that CLAUSING 6300-series lathes 
are the finest for instructional use... the 
greatest values and the best selection that 
could — be made for your shop. 
Write for literature today. 

CONDENSED SPECIFICATIONS 
Swing over bed 
Between centers 
Hole thru spindle 


Thread range 54 selections, 4 to 224 


Standard right or left 
1 or 1-AHP, 1 or 
2 speed 


Motor recommended 


ae 


Enclosed construction of heed- 
stock provides greater rigidity, 
safety . . . longer service life. All 
geers, sh-fts and bearings travel 
in @ pumped both of oil. 


Qvick-change box, too, is totally 
enclosed and gears and shofts 
turn in beth of off . . . another 
important safety and long-serv- 
ice-life feature exclusive wis 
Clevsing in lathes of its class. 


CLAUSING DIVISION 


ATLAS PRESS COMPANY 
10-106 N. PITCHER ST., KALAMAZOO, MICH. 
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THE EDITOR’S STAND 
Our Platform . 


The industrial education * 


FEATURES 
The Future Role of the Project in Industrial Arts 


If the perpetuation of mediocre projects is an obstacle toward improved 
industrial arts, five leaders in the field have ideas to upgrade this core 
of ovr progrom. 


The Group Project as a Beginning I-A Experience, Young 
A problem-solving approach to orienting youth to industry. 


Nine Criteria for Project Selection, Berry 
Woodworking Project Design, Lindbeck 
Beware the Project, Gardner . 

Trends in Trade and Industrial htchtitien 

Be Design Conscious, DeFourny . oe 
Industrial Arts Project Evaluation, Wahistrom 
On Modern Coated Abrasives 


PROJECTS 

Standard and Plug-in Type Electronic Circuits, Sayovitz 
Continuity Circuit Tester, Roberts and Satterley 

A Heavy Duty Electric Etcher, Grandle 

A Soldering Jig, Mouser 

A Model Vacuum Tube, —_— 

Metal-Bending Brake, Anderson 

Universal Auxiliary Welding Table, Maddox ont boheben 
Inexpensive Plastics Oven, Steele 

A Functional Gun Rack, Mayer 

A Plastic Tie Holder, Rogers 

Eccentric Nut Cracker, Reissman 

Cookie Jar, Barocci 

A Stapling Device, ubedtiek . 

Tree Specimen Display, Schilleman 

Line Gauge Tester, Vesely . 

Teaching the Rule, Sanders 


DEPARTMENTS 


4ett 


oe s * steate of specific, realistic objectives. 


Notebook, 68 
Personal, 73 
Capsules, 74 


Letters, 8 
Opinion, 12 
News, 16 

Then and Now, 20 


Associations, 76 


New Books, 78 

Teaching Aids, 80 
Equipment, 81 
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Industriel Arts and Vocational Education. - 
Second-Class Postage paid at Milwaukee, Wis., un- 
der Act of March 3, 1879. Copyright, 1960, by the 
Bruce Publishing Co. Title registered as Trade 
Mark in U. S. Patent Office, November 25, 1930. 
Published monthly except during July and August 
on the 15th of the month preceding the date of 
issue by The Bruce Publishing Co., 400 N. Broad- 
way, Milwaukee 1, Wis. (The Bruce Publishing 
Company founded in 1891, at Milwaukee, Wiscon- 
sin, with branch offices in New York and Chicago, 
is in no way identified wit: Bruce Publishing 
Company of St. Paul, Minnesota.) 

Subscription Inf tion. — Subscription price in 
the United States, U.S. possessions, and Canada, 
$4.00 a year; $6.50 two years; $8.75 three years: 
payable in advance. In all foreign countries, $1.00 
extra. Single copies, 75 cents. March School Shop 
Annual, $1.00. 





Discontinuance. — Notice of discontinuance of 
subscription must reach the publication office in 
Milwaukee, at least fifteen days before date of 
expiration. Notices of changes of address should 
invariably include the old as well as the new 
address. Complaints of non-receipt of subscribers’ 
copies cannot be honored unless made within fifteen 
days after date of issue. 


Editorial Contributions. — The Editor invites con- 
tributions bearing upon industrial arts, vocational 
education, and related subjects. Manuscripts, draw- 
ings, projects, news, etc., should be sent to the 
pubiication office in Milwaukee. Contributions are 
paid tor upon publication. In all cases manuscripts 
should be accomp. e by full returm postage. 
Tie Articles contained in the 

ufdlexed in “The Readers’ Guide to 
erature,” acd “Education Index.” 


Articles intexcd 
Magazine 
Periodical ~ 





Teach 1960 car service 
with 1960 equipment 


i 


~ TRAIN YOUR Y°" 


STUDENT MECHANICS 


Veap-Ore DISTRIB-U-SCOPE 


Here’s one of the most scientifically advanced 
automotive testing units available today. It gives 
a mechanic everything he needs in a distributor 
testing machine — quick checkout, pin-point ac- 
curacy, easy distributor servicing and parts re- 
placement. Nothing can touch it on single-point, 
dual-point or high rpm checks. A full-view dial 
makes all readings easy to see. 


Here’s what the Distrib-U-Scope does: 


® Checks contact point cam angle or dwell for each 
cam lobe. 
Shows wear in cam, distributor shaft, bushing, 
breaker plate and housing. 
Checks centrifugal and vacuum advance against 
factory specs. 

® Shows contact point bounce, point creeping. 


Classroom instruction and experience with this 
and other modern SNAP-ON shop equipment will 
be invaluable to your students’ future because 
this is the equipment most mechanics prefer. The 
SNAP-ON shop equipment specialist can tell you 
all about the Distrib-U-Scope and many other 
types of SNAP-ON equipment for the modern shop. 
Make a date soon for a demonstration. 


SERVICE-BACKED SHOP EQUIPMENT 


8074-) 28TH AVENUE @® KENOSHA, WISCONSIN 
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TA / VE for October 


The project, core of industrial arts programs, is spot- 
lighted in your [A/VE for October with (1) a portfolio 
of “how-to” articles on vital oe of planning and 
techniques and (2) an array of 16 project ideas which 
we believe you'll find helpful during the coming school 
year. 

Among the features: 

1. A symposium of thoughts, by leaders in the field 


| with a special interest in the project, on what can be 


done to improve project presentation ( pg. 24) in your 


| shops to build stronger industrial arts courses. You'll 


fin 


| make suggestions toward building a more promising 
_ “future” for i-a projects. 


2. Try a group project as a beginning i-a experience 
and you'll start your students off with an awareness of 

roblem-solving techniques in their project-activity ef- 
fect, according to the author of a detailed consideration 
(pg. 27) of one way to integrate the theory ( orientating 
youth of industry) and practice of industrial arts. 

3. Selecting the right projects can add considerably 
to an effective i-a program and the nine guidelines 
(pg. 30) comprise an excellent yardstick for you to use 


| to measure your students’ projects. 


| (pg. 46) wood, (pg. 


In addition, there are four more professional articles 
on the project, plus a presentation of project ideas in 
depth in electronics (Pg. 34), metal (pg. 42), plastics 

47), graphic arts (pg. 50), and 
drawing (pg. 51). 
Also, please don’t forget the regular departments — 


| especially the “then and now” column (pg. 20) which 


reviews changing attitudes toward the project in past 


_ years, and the “notebook” column (pg. 68) which pro- 
| vides related data on modern coated abrasives. 


for November... 
An area of great promise in industrial education, 


which is still yr _— is power mechanics . 


and your IA/VE for November will begin a new series 
of articles on the why, how, what, and when of this 
subject. 
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AT KENT STATE WITH DELTA 
Shop teachers go to school 


Delta expert shows how minor adjustments can 
help keep tools in top operating condition, prevent 
delays due to breakdowns. 


DELTA PM SHEETS—Parts Maintenance In- 
struction Sheets are included with every Delta tool 
delivered—contain handy tips on routine machine 
care in addition to exploded diagrams for easy 
identification of parts. PM Sheets cover Delta’s 63 
machines, 302 models,over 1400 accessories. 


Be Sure to Register and Vote! 


Recently Kent State University conducted a School Shop 
Equipment Care and Maintenance Workshop as part of a 
graduate program in teacher training. Delta played a key 
part in this program by providing the assistance of two 
factory-trained specialists to act as “‘professors of machinery.” 
Teacher-students were instructed in normal maintenance 
adjustments and repairs and given the chance to disassemble 
and reassemble equipment. By solving actual breakdown 
problems, teacher-students learned tool nomenclature, sche- 
matic interpretation and ordering of parts. 

This is typical of the cooperation and service Delta has 
rendered in serving the school field for over 31 years. Your 
nearest source for the finest, safest tools your students can 
use—the same rugged, economical tools used throughout in- 
dustry— is your Delta Distributor. He’s listed under ““TOOLS” 
or “MACHINERY?” in the Yellow Pages. Call him soon... 
and for FREE Delta catalog write: Rockwell Manufacturing 
Co., Delta Power Tool Division, 402K N. Lexington Ave., 
Pittsburgh 8, Pa. In Canada: Rockwell Manufacturing Co. 
of Canada, Ltd., Box 420, Guelph, Ont. 


DELTA INDUSTRIAL. TOOLS 


another fine product by © 


ROCKWELL 





Give your students a 
head start for the years ahead 


nryrt ENCLOSED, 
DIRECT-ORIVE 
wen bbl MOTOR, runs on 


120/240 volts, AC 


CUT-OFF SCALE on 

guide fence makes 

* “repeat’’ cross-cuts 
————— 


easy 


f, ‘CAM-TYPE” SAFETY 
KEY SWITCH, works 
eh hd! in any direction, pro- 


tects your students. 


BUILT-IN ROTO-GRIP 
Brake, stops tools 
® with electro-mechan- 


ical action. 


bres er MOTOR 
I Swarr uses right 
pth be a ne hand tools on back 


— end arbor 


NEW!" sa 


NEW! st DROP-LEAF SAF-T- 
‘ABLE up front pro- 
ud tects operator on 


— wide cuts. (optional) 


Ab TILTS FULL 
130° multiplies 
p hha = oe Ai range of shop jobs, 


— adds flexibility. 


NEW EXTRA BIG CAPACITY. 
10” saw cuts 3” 
pach aD Ali deep, rips over 24 


wide on panel stock. 


...train them with the 


NEW 1030 


OW...more than ever...you’ll make 
DeWalt your No. 1 choice for indus- 
trial arts and vocational training. This new 
1030 DeWalt brings still greater safety, ver- 
satility and accuracy plus other extras. 
Plan now to include a 1030 DeWalt in your 
next purchase requisition. Here’s a con- 
densed specification guide: 
¢ 10” saw, radial type, model 1030 DeWalt. 
¢ Uniform cantilever arm rotates 360° 
around the column. 
e All operating adjustments and set-ups 
above the work table. 
e Grease-shielded ball bearing head rides on 
machined trackways inside arm. 
* Totally-enclosed, direct-drive, fan-cooled 
motor delivers 3 H.P. 
¢ Built-in, electro-mechanical brake. 
e Cut-off, miter, bevel and rip scales. 
¢ Safety “Cam-Type” key switch. 
e 26”x34” steel base with welded handles 
and 4 detachable legs. 
¢ Big 26”x36” work top with drop-leaf board. 
¢ 10” saw and Auto-Float safety guard with 
exhaust nozzle and anti-kickback pawl. 
(Specify electrical characteristics required) 
Compare! See the new 1030 DeWalt dem- 
onstrated at your nearby dealer's store. 
Write for catalog, DeWalt, Inc. Dept. 
I[A-610, Lancaster, Pa. 





NEW DESIGN...NEW SAFETY...EXTRA POWER 
MAKE IT EXTRA EASY FOR STUDENTS TO USE! 











Auto-Float Guard 
and Drop-Leaf Table 


CSA po ee (OPTIONAL) 


NEW MODEL “1030” DEWALT Pow 








TOTALLY-ENCLOSED MOTOR ~— BUILT-IN ROTO-GRIP BRAKE DROP-LEAF SAFETY TABLE 
direct-drive delivers 3 H.P. stops motor instantly eliminates exposed saw up-front 


EXTRA POWER WHEN NEEDED! EXTRA SAFETY FOR STUDENTS! EXTRA SAFETY FOR STUDENTS! 





EXTO 


again from 


another step forward for SCHOOL and SHOP 


24 INCH CAPACITY 
UP TO 16 GAUGE 


FRAME — Rigid one-piece 

machine-tool-grade casting. 

UPPER BAR — Positively positioned, 

all ways. Eccentrics — Straddle mounted 
in frame for rigid clamping of sheet. 


. FINGERS — Toughened die steel, 
precision ground. 


4. FOLDING BAR — Swings easily 
on needle bearings. 

5. STOP COLLAR 
angle 0° to 135°. 

6. BACK GAUGE 
from 0” to 24”. 


Adjustable to any 


Full gauging range 


7. SAFETY BRAKE — Adjustable Friction-brake Lock. 

The attractively priced, new PX-24 Box and Pan Brake has 
every quality and safety feature for which PEXTO machines 
are known. It’s a small but rugged machine ideally engineered 


for hard use. 
Ask your distributor or write for bulletin. 


THE PECK, STOW & WILCOX CO. Southington, Conn. U.S.A. 


A complete line of machines and tools for Sheet Metol Fabricat 
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letters 


on the new look 


Dr. Duffy has taken a step in the right 
direction to close the gap that exists be- 
tween technology, engineering, and science 
(see pg. 14 of your IA/VE for April). In- 
dustrial arts must strive to awaken to 
its place in teaching in this ever widening 
gap. 
The facts indicate that science is over- 
taking the technological courses and they 
are being dropped from the curriculum for 
engineers, I would like to suggest, that be- 
cause of the increased demand in mathe- 
matics and physics, the present curriculums 
produce a scientist with little of the old 
engineer we have known. The descriptive 
technical courses have definitely decreased 
in all engineering curriculums 

These facts serve to drive home the 
importance of the technician as an im- 
portant part of the training in a multi- 
leveled program. Industrial Arts must rec- 
ognize the multileveled program is its 
key to preparing young men to better 
serve industry, science, and technology. 
The technician group will increase by 
leaps and bounds with the decrease of the 
descriptive technical courses in all engi- 
neering curricula. The gap will widen even 
greater between the skilled worker and 
engineer and one will be less able to under- 
stand the other than ever before. 

Industrial education, therefore, must 
awaken to the need of providing the multi- 
leveled program to achieve a new interest 
in industrial arts and a greater emphasis 
on technological courses in our college 
work to provide a good teacher for the 
technical institutes. The need for technical 
institutes will increase tremendously in 
every state as the industries of our nation 
find the acute need for the technician to 
bridge the widening gap. 


Richard L. Burns, instructor of engi- 
neering drawing, School of Mines 
and Metallurgy, University of Mis- 
souri, Rolla 


on four bare walls 

I am very much in favor of a monthly 
review of changing attitudes toward vital 
problems in industrial educatiog. 
Nelson S. Maurer, head of indus- 
trial arts department, Colonie Cen- 
tral High School, Albany, N. Y. 


1A/VE for OCTOBER, 1960 





BASIC TOOLS 
for SCHOOL SHOPS 





No. 11 Combination Square 
with Center Head has easy- 
to-clean black wrinkle fin- 
ish. Available in 4, 6, 9, 12- 
inch and larger sizes. 





6, 12, 18 and 24-inch steel 
rules with Satin Chrome Fin- 
ish (pioneered by Starrett). 
Flexible or spring tempered 
types, fractional. or decimal 
graduations. 








These professional quality tool chests are designed and 
built to Starrett toolmaker specifications — in rug- 

edly finished, rigidly reinforced steel or hand-rubbed 

onduras mahogany. Available now through Starrett 
distributors without tools or with three different as- 
sortments of Starrett Tools selected to provide basic, 
intermediate or advanced precision mcasuring equip- 
ment for students and apprentices of all grades as well 
as working machinists and tool and die makers. 


No. 56 Surface Gage for use 
on round work or flat sur- 
faces has 21%" base, 4” or 7” 
spindle, gage pins in base, 
fine adjusting screw. 


Metal Chest No. 200MC 
Size 20 x 8% x 13% with 
top compartment and seven 
drawers felt lined. Front 
panel locks with top, slides 


Wood Chest No. 200WC 
Size 20 x 92 x 13 with top 
compartment and nine 
drawers felt lined. Front 
panel locks with top or slides 





under bottom drawer when under bottom drawer. Com- 
open. Complete with 21 tools. plete with 21 tools. 


FREE EDUCATIONAL 


New Bulletin 1203, ““How to Read, Use, 
Care for Micrometers and Vernier 
Gages.” 

Training Aids Bulletin No. 1202 shows 
the complete line of Starrett training 
aids. 

Big new Catalog No. 27 shows the 
complete line of Starrett tools. Write 
for free copies. Address Dept. ‘CE), 
TheL.S.Starrett Company, Athol, Massa- 
chusetts, U.S.A. 


SINCE 1880 


No. 117 Center Punches 
are hardened on both ends 
for safety and long life. 
Made with round shank, 
knurled grip, accurately cen- 
tered tips. 





Starrett Tool Oil is made 
to our specifications and 
used by us to protect and 
preserve tools and_instru- 
ments. Handy 3} fl. oz. can. 


**Kleenscribe’’ Layout Dye 
is a quick drying, easy-to- 
use blue layout dye in a prac- 
tical small container. 4 fl. oz. 
can with brush in cap. 


MECHANICS’ HAND MEASURING TOOLS AND PRECISION INSTRUMENTS 
DIAL INDICATORS + STEEL TAPES + PRECISION GROUND FLAT STOCK 
HACKSAWS + HOLESAWS + BANDSAWS + BAND KNIVES 


WORLD'S GREATEST TOOLMAKERS 
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| How ARMSTRONG Swivel Pad 
't come off 


Now ARMSTRONG deep throat 
“C” Clamps have the new 
(Pat. apd. for) ARMSTRONG 
Ball-joint Swivel Pad. This 
“C” Clamp pad, developed by 
ARMSTRONG Engineers, is 
tougher than any on the mar- 
ket. Rigorous testing in our 
own plant first proved this 
fact, and field tests in facto- 
ries throughout the country 
have confirmed our own test 
results. 


The lip of the opening in the 
Armstrénc Ball-joint Swivel 
Pad is undercut so that when 
the ball of the screw is in- 
serted, and the lip is perma- 
nently forced down, a solid 
steel wall is formed, inside the 
pad cavity, completely encir- 


Call your ARMSTRONG “™¢ *e >=" 

This wall of steel makes it im- 
possible for the pad to come 
off the screw during normal 
use. In fact, our tests have 
proved that it is virtually im- 
possible to intentionally knock 
the pad off with a hammer— 
yet the pad is free to swivel 
through an arc of approxi- 
mately 40°. 


ARMSTRONG BROS. TOOL CO., wictos"e"ncrs 








today’s 
lowest price 
true drivers 


@ At only $42.50 for straight drive 


young men for 


or reve ~_ engineering 
Model 140, th IL Drivers : 
a hand casein Steines, al careers 


Lets students learn power fastening 


preparing 


For over 55 years, the Milwaukee School of Engineering 


while speeding up assembly of shop 
projects. 

Rugged, positive clutch delivers 
powerful torque for fastening wood, 
metal, etc. 

Capacities: No. 10 wood and self- 
tapping screws; No. 12 machine 
screws and nuts. 


has provided outstanding service in technical education, 
Today, in this Age of Space, with its rapid developments 
in automation, avionics, missiles, radar and rocketry, 
MSOE is preparing even greater numbers of young men 
for careers as engineers and engineering technicians 
Ps these courses of study: 


4-year Bachelor of Science degree programs in Electrical 
and Mechanical Engineering. 


2-year Associate in Applied Science degree programs in 
Electronics Communications, Electrical Power, Computer, 
Air Conditioning, Metallurgical, and Industrial Technology. 


Call your Skil distributor for a dem- og Seine onitiee nih emaitinite 
onstration. He’s listed in the Yellow , | beckground of the student who has engineering aptitude 

, os as ad iat Oe ut requires additional preparation before admission to a 
Pages under Tools Electric .” Or college-level course in engineering or technology. 
simply write: Skil Corporation, Dept. 


: Qualified students can receive assistance from the MSOE 
140J, 5033 Elston Avenue, Chicago Student Financial Aid Program of scholarships, work-study 
, aie ; programs, loans, and tuition installment plans. For further 
30, Illinois. information, write for free catalog. 


NEW CLASSES START QUARTERLY 
September « January « April + June 
Visitors Welcome for Tours and Counseling 
Milwaukee Schooil of Engineering 
Dept. |A-1060, 1025 N. Milwaukee Street, Milwaukee 1, Wis. 


8-137 


-+» AND SKILSAW 
POWER TOOLS 
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: STANLEY SHOP TALK 
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orth AND NEW GRAFLEX PROJECTOR...ONLY*50! 


Here is your opportunity to get 


ance. 


Anyone can operate the Instructor 150. It is darkened or ordinary lighted room. Each film is 
compact, lightweight, portable—a projector unex- individually packaged in a can and each set in a 


celled in its class! 


With it, you receive six complete sets of the of Suggested Questions for testing. 


GRAFLEX Instructor 150 


FILMSTRIP PROJECTOR 
Value $39.95 


vonderful new’ Stanley Film Strips (53 strips or lessons totaling 
Graflex Instructor 150 Filmstrip Projector with 6 820 frames) to help you with your instructico: on 
sets of Stanley Film Strips. This fine Graflex the proper care and use of hand tools. 

projector features exclusive push-button film All strips are processed on 35 mm. safety film. 


6 SETS OF FILM STRIPS 


A $69.95 value shipped postpaid anywhere in tise U.S. 


They can be projected on a wall or screen in semi- 


storage box. Included with each set is a Manual 


SEeSseeRB Ee CeRPRSSRR Raa SE 


6 Complete $5.00 sets—Value $30.00 


PLANES MEASUSING. TESTING CHISELS FOR 
Set of AND ‘ARKING TOOLS ‘NG OWORKING 
9 Strips—126 Frames Set of Set of 
8 Strips—114 Frames 9 Staps—i39 Frames 


BORING TOOLS HAMMERS, SCREWDRIVERS, NEW!HAND SAWS 
FOR WOODWORKING NAILS and SCREWS FOR WOODWORKING 
Set of Set of Set of 
9 Strips—151 Frames 9 Strips—149 Frames 9 Strips—141 Frames 


HEAVY DUTY ELECTRIC TOOLS 


H264 ROUTER 

This % hp Stanley Router is packed 
with many new features. Safe Switch- 
Shaft Lock starts and stops router and 
automatically locks shaft. Spot Light 
lights the way along the work. 


Use this coupon for more detailed 
information and school shop help 


STANLEY 
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H31 BELT SANDER H75 HEAVY-DUTY SABRE SAW 

The Stanley Belt Sander takes the work The sabre saw is a versatile portable 
out of sanding, whether it’s for rough saw furnished with three blades and 
sanding or fine finishing of wood, metal eighteen more to select for every use. 
or plastic. Easy to change 3” x 24” It will rip, crosscut or jig saw and will 
belts. also cut plastics, rubber and metal. 


Sm eae aa ae awa we Se ae 


STANLEY TOOLS, Educational Dept. 
4710 Elm Street, New Britain, Conn. 


FREE ( ) Please send me Stanley Tool Catalog No. 34 

FREE é } Please send me the Stanley Electric Tool <souies 
Please send me information on new Graflex In- 
structor 150 Projector, and 6 Complete Sets of 
Film Strips at special price. 

Name ‘ 

Subject you ‘teach 

School ....... isa 

Address . 

City 


(For more information from advertisers, use the postcard on page 91) 





opinion 


SHOULD THE MAJOR PURPOSE OF SHOP WORK 
IN THE SENIOR HIGH SCHOOL BE 
INDUSTRIAL ARTS OR VOCATIONAL IN NATURE? 


Dr. Conant in his study of the compre 
hensive high school has pinpointed the 
vital contribution industrial education 
makes to this heterogeneous grouping of 
students of this type of high school. How 


ever, his study fails to consider any aspects 
of the vital question for school planners 
of whether the accent of this industrial 
study should be industrial arts or voca- 
tional in nature 


new safety feature 


All Logan 11”, 12” and 14” lathes 
as well as models 1825 and 1875 
(shown) 10” lathes, now offer positive 
overload protection without 
additional cost. Exclusive Automatic 
Safety Gear absorbs shock of 

sudden overloads when threading 
preventing gear damage from spindle 
to gear box. Also protects all 
gears in gear box up to 52 threads 
per inch. The combination of this 
Safety Gear and spring-loaded 
lever-operated clutch in apron gives 
the same protection for corresponding 
feeds. Can be factory-installed on 
other models of new 10” and 9” 
quick-change lathes. Available for 
present Logan quick-change lathes: 
$10 for 9”, 10” and 11” sizes, 


$15 for 12” and 14” 


For full model details and 
evidence of Logan's low upkeep 
and better service, see your 


Logan dealer, or write for catalog. 


LOGAN ENGINEERING CO., Dept. D-1060, 4901 Lowrence Ave., Chicago 30, WI. 
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Asked this question, a list of IA/VE 
readers (teachers, supervisors, and teacher 
educators selected at random) voted 
strongly (75 per cent) for major emphasis 
on industrial arts in the curriculum of the 
comprehensive senior high school. 

Concerning this question, a teacher edu- 
cator, voting for industrial arts, justified 
his choice by stating that “Industrial arts 
reaches more youngsters; it gives a back- 
ground for numerous areas of work or 
further formal education; and (it) has 
many other attributes for general educa- 
tion of people.” The respondent believed 
a guide toward this emphasis should vary 
with the size of the school — as the school 
becomes larger, a “good general industrial 
arts program should precede a more specific 
type of program in industrial arts with a 
good trade or vocational program added 
as justified.” 

A city school district supervisor of in- 
dustrial education indicated, in voting for 





Should the Major Purpose of 
Shop Work in the 
Senior High School Be 
Industrial Arts or 
Vocational in Nature? 


[Yes] 75% 25% 


industrial arts, that “it has been our ex- 
perience that the industrial arts background 
affords experiences that are contributing 
factors in deciding on a trade or voca- 
tional objective after graduation from high 
school.” 

Two teachers, who voted for vocational 
education emphases in senior high schools, 
believed (1) “I find the schools in which 
I have visited (in Alabama and Tennessee) 
to be in need of more specialization” and 
(2) “I feel that a good background of 
training in a particular vocation would 
enable a person to make a livelihood even 
if he planned on going to college.” 

Several respondents, after referring to 
the element of varying local conditions, 
called attention to what additional local 
post-high facilities were available as a 
determining factor. “In a situation,” one 
industrial education teacher educator wrote, 
“where many or most of the pupils will 
have an opportunity to go on into a 13th 
or 14th year of schooling, the vocational 
training might well be placed at these 
levels, so the major purpose of the shop 
work in senior high here should be indus- 
trial arts in nature. In another situation, 
where only a few pupils might have the 
privilege of training beyond the senior high 
level, the major purpose of shop work in 
the 11th and 12th grades could very well 
be vocational in nature, but I would vote 
for an industrial arts type of program at 
the tenth grade level following up what- 
ever I-A training students may have re- 
ceived in a junior high school.” 

Another comment in this vein is “The 
trend apparently is toward less vocational 
preparation and more industrial arts. This 
is probably due in large measure to the 
greater amount of training and skills re- 
quired in the occupations of the future. 
As quantity and quality of training in- 
creases the amount of time necessary to do 
this will expand upward into grades 13, 
14, and higher.” 
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Tue NEW model 200 Foley Automatic Saw Filer is the 
first and only machine which will file the so-called 
“combination” (rip and crosscut) circular saws; also 
crosscut circular saws, band saws, all types of hand saws. 


The Foley Saw Filer is doubly valuable in manual 
training departments—it keeps all your saws in perfect 
cutting condition at low cost and greatly prolongs their 
life; it also is a great asset for training students in the 
correct care and maintenance of both hand and power 
saws. With the Foley Saw Filer, the Foley Retoother (for 
hand saws) and Foley Power Setter, (last two not 
shown) you can sharpen 4 to 6 hand saws per hour. 


The exclusive Foley principle of jointing the saw as it 
is filed, keeps all teeth uniform in size, shape and spac- 





ALSO % CROSSCUT CIRCULAR s ca 
% HAND SAWS 


l’s the new s 
Model 200 — 


ing; it also keeps circular saws perfectly round. This 
assures a fast, smooth, true cutting saw that stays sharp 
longer, runs cooler, and frequently doubles the life 
of the saw. 


30-DAY TRIAL OFFER 


You may try the new Model 200 Foley Saw Filer in 
your own shop for 30 days. See for yourself its precision 
work, advanced design and quality construction— 
time-proved through more than 50 years manu- 
facture and use of previous models. Write for 
literature and details of 30-day trial offer. 


FOLEY MANUFACTURING COMPANY 
3318 N. E. 5th St., Minneapolis 18, Minn. 
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ASK YOUR DEALER 
FOR A DEMONSTRATION 


$1495 complete with removable serrated jaws 


At your tool suppliers, or write VERSA-VISE, Dept. 549, ORRVILLE OHIO 


"| USE STERLING STEEL FLASKS 














THIS LABEL IS YOUR 
GUARANTEE OF QUALITY 
FOR.EVERY FASTENER NEED 


STANDARDIZE ON Soatbeea_ || 


FOR QUALITY RESULTS - 
You'll find Sterling Style “E” Flasks exceptionally casy to 


FREE. ccc cece eveeceeseeseeesece 
e . handle because pin lugs are combined with handles. In 

TO INSTRUCTORS AND TEACHERS ONLY! ° many foundries, these Style “E” Flasks have replaced 
snap flasks. They prevent runt outs . . . require less sand. 
Sterling Steel Flasks combine maximum strength with 
minimum weight. They retain their rigidity and accuracy, 
year-in, year-out. Write for Sterling Catalog. 

STERLING NATIONAL INDUSTRIES, Inc. 


Founded 1904 as Sterling Wheelbarrow Co. 
Milwaukee 14, Wisconsin, U.S.A. 





r Write on your school letterhead for your classroom supply 

« of Southern’s TC-4 folders about selecting and using wood , 
* screws and tapping screws. Address: Southern Screw Co., « 
* P. O. Box 1360-IA, Statesville, N. C. 


Wood Screws * Stove Bolts 
Carriage Bolts * Drive Screws 
Machine Screws * Machine 
Screw Nuts 
Sold Through Leading Hardware and Building Supply Dealers. 
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‘Built-in Extras” make 


URO POWER TOOL 


the most desired line in schools everywhere! 


Scroll Sows Jointers Sanders 





Drill Presses 











@ extra work areas @ extra capacities 
@ extra safety features @ extra ruggedness 


Progressive school administrators are equipping their vocational workshops 
with Duro Power Tools. The reasons for this preference are many and varied — 
but it can be boiled down to three simple words—“more for less”! You need 
just glance at a Duro unit to see the many extras you get at no extra cost! Here 
are just a few: Circular Saws have larger tables, greater depth of cut at 45° and 
90°, added work space... PLUS... Drill Presses with more capacity and stroke 
feed, a built-in light and switch... PLUS... Lathes offer 2” greater swing over 
bed, handwheels for tail stock and tool rest holder... PLUS... Band Saw’s, too, 
have 2” more capacity under foot, 104” blade, table extensions and light attach- 
ment... PLUS: .. Belt and Disc Sanders with miter gauge included, quick belt 
release, extra large platen size...PLUS... 

These extras are only a few of the many found on the entire Duro line... 
extras not found on other nationally advertised power tools. 

There are many other advantages in owning Duro too—you get advanced 
design, lifetime ruggedness, precision accuracy, high operating efficiency and 
practically no maintenance cost. If you're looking for value and utility in power 
tools, choose DURO— it’s your best bet! 


ce] <a ee he od. 1 | —O oe We mele 


sanders, routers, shapers and a ful/ line of accessories. You'll get a closer 


Write today for your copy of the big Duro catalog showing the complete 
look at the many “built-in” extros that make this line “second to none.” 


line of Duro circular saws, drill presses, band saws, lathes, scroll saws, 


DURO Metal Products Co. 


2692 N. KILDARE AVENUE + CHICAGO 39, ILLINOIS 
The World’s Largest Manufacturers of Power and Hand Tools ( Duro-Chrome ) 
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news 


1D, / 4 / AVG, —D voc-ed status = There were 3,701,121 vocational students in 
| 1959, an increase of over 70,000 or 1.9 per cent over the previous 


year, according to a report of the vocational education division of 
in the Office of Education. According to type of program, the enroll- 
fe) teach ef: bt-yie ment was distributed, by thousands: 1,585 to home economics; 
968 to trades and industry; 757 to agriculture; we dey distributive 
- - - - occupations; 48 to area programs; and 30 to practical nursing. 
‘ear. ie h alia Gg — 4 i I | ea his Expenditures for voc-ed totalled $228,314,600, an increase of 
almost 20 million dollars over 1958. Of the 1959 total, local sources 
expended $107 million; state, $79 million, and federal, $41 million 


feslislisel* laste ieh 4-+-jlaal-jal ae bitedect “Elie tn e@tenl® tenistilind jek tener 


tunities await young Americans in the coming decade, according 
to Labor Secretary James P. Mitchell in an open, “stay-in-school” 
letter to students. But to get and hold these jobs, he advised, 
U.S. — BURKE Milling Machines offer ease of a, = > = “eee jew oA —_ o ey 
instruction on all standard milling operations, © adeord. sn OS Wer, SEF. ences pow P epart ° 
“eng . studies indicated that the '60’s will bring about a 40 per cent 
help teach fundamental principles through dupli- increase in job opportunities in the professional and technical 
cation of actual shop operations in miniature. fields, areas which require additional years of training. 
e Perform All Standard Milling Operations confer on improved T & | teacher training —_ with 
emphasis on development of leadership qualities and competencies 
¢ Simple Operation Increases Value as in teacher training, the 1960 National Leadership Development 
Ben : > : > : Conference in Trade and Industrial Education provided indus 
Instructive Aids, Permits Practical Gu ; 
Sh T hi trial educators with opportunities to meet with visiting resource 
Shop leaching specialists from industry and education and to undertake practical 
e Withi ’ Ss Ss s projects in line with conference objectives. The meetings were held 
Within Cost Range of School Shop August 8 to 19 at Stout State College, Menomonie, Wis., under 


e Accuracy Certified, Rigidly Built the supervision of John P. Walsh, director of the trade and 
industrial branch of the U. S. Office of Education. 


photo contest open rhe 1961 Kodak High School Photo 
The NEW U. Ss. MILLRITE Awards are now open and information on who's eligible, dates, 
s . what kind of pix, subject matter, how many entries, approval, 
Large Capacity! Low Price! and the actual awards can be obtained by writing Miss E. M 
Brearley, supervisor, Kodak High School Photo Awards, Rochester 
4,N. Y 
trends in home building The results of resewch on 
The MILLRITE, a full size ram —_ trade — Pe ae = pee Nae Alfred 
‘ . “pe s13 E. DiPietro of Southern Illinois University. Twenty of the twenty 
and turret . ertical milling ma seven instructors mailed a questionnaire stated that they had active 
chine, permits training students building programs at the time. The twenty schools were placed in 
on the type mill they will later categories according to the population of the town they were in 
operate. And yet its cost, com- Divisions at 5000; 15,000; and 25,000 distinguished four groups 
petitive even with used machines The total report of the 20 schools indicated that 144 homes 
. ae A 5 - an i have been completed, of which about two thirds are three-bed 
of similar capacity, puts it within room houses and the rest two. Three one-bedroom buildings are 
the reach of all schools. included in the total. The majority have garages; all those built 
“s by schools in the upper two population groups have them. Two 
a schools in the lower groups have carports on most of their homes, 
and two have neither on most of theirs 
The majority of the programs complete a house in two years 


Decatur leads production with two homes a year 
BURKE BENCH MILLERS a wah two hemes 


Burke Bench Mil- 
lers 2 hand, 2 
power feed models. 
#9 B & S Taper 
e Heat treated, 
ground spindle 
mounts in Timken 
bearings ¢ % HP 
standard or gear- 
head, or % HP 
Lima motor « 3 
spindle speeds with 
standard, 12 with 
Lima motor °* 
Range 66 to 2875 
RPM depending on 
motor selected. 

— 
WRITE FOR 


“The best equipped aviation school in the country,” is 
FULL INFORMATION AND QUOTATION a claim made for the Dade County Board of Public In- 
struction’s Aviation School. The school’s two general 
MACHINE TOOL DIV. divisions enroll 400 high schoolers and 400 night school 
adults. In the high school course, three hours per day are 
U.¢-Burke 39 BROTHERTON ROAD spent at the school with the rest of the student's time 
CINCINNATI 27, OHIO being devoted to basic courses in mathematics, science, 

and the humanities at the “home” high schools. 
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.~N COLVMBIAN VISES 


A 
> essential tools 


m4 
xs | 
AS in every school shop 


. 
> 
When you train students on Columbian Vises, you give them actual experi- $ 
ence on the same fine, modern tools they will later use in industry. Columbian ; : 
Machinists’ Vises and Columbian Wooaworkers’ Vises are both new designs. They > 
are the finest ever manufactured by Columbian .. . retain all of the famous time- $ 

tested Columbian fectures . . . plus innovations which contribute to faster, smoother : 
operation, greater productive capacity and longer life. 


Malleable Iron Machinists’ . & 


Guaranteed Unbreakable 


Popular features include "T” section hardened 
tool steel replaceable jaw faces . . . steel handle 
balls forged from handle stock . . . self-lubricating 
graphite bronze thrust bearing. Malleable iron 
castings, reinforced at all points of stress, are _ ais 
guaranteed unbreakable. 3- 32- 4- 4¥2- 5-inch — natng henry :. Bag 
stationary base vises easily convert to swivel base  4h~ 5- 6 B-inch jaw widths. 
type with addition of swivel kit. } 


NO. 604M2 








Seeeeeeeeeeeeeeeeeeveseeeeeeereeeeeeeeveeeeeeeeeeeeeaeseee 


SSS SSSHSSESESEESEEESEEEHEEEEEEESSEHEEEEHESSESESSEHSSEESESSESESESESSESESESESESESESESESESEEHESESESESESEEEEEEEE 


<3" ae _  COMMBIAN 


Woodworkers’ 


: 


4x7 and 4x 10-inch jaw sizes 


New 3-point mounting reduces in- 
stallation time 50%. Streamlined . . . no 
sharp corners . . . tamper-proof .. . 
stronger and heavier. 


Write for Catalog No. 60 Choice of 2 sizes and 2 types... 
Rapid Acting or Solid Nut with continuous 


for best advise about VISES see 4 threaded screw. Plain or Dog Type front 
jaws. Hardwood, Tubular Steel or Adjust- 


see your COILUMBIAN distributor able Steel Handles. A-1998A 


THE COLUMBIAN VISE & MFG. CO. 
Cleveland 4, Ohio 


Manufacturers of Columbian Levels 


SRST HEEHESESES ESCH H OSES ESET OEOSESESESESES 
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are a necessity in your shop! 


APRONS PROVIDE ECONOMICAL CLOTHING PROTECTION 

AND A NEAT, UNIFORM APPEARANCE IN YOUR CLASS 
Aprons are not expensive. One apron costs less than a cleaning bill resulting from one shop mishap. 
Full cut, properly fitted to protect clothing. Strong tapes. Two roomy pockets for pencils, notebooks, etc. 
ORDER NOW FOR PROMPT DELIVERY 
FREE APRONS! With each dozen aprons you buy, we give you One Free Apron of the same size and 
color. Use these Free Aprons for Emergency — or figure your cost on the basis of 13 aprons for the cost 
of only 12. 





STANDARD DRILL APRONS 
Provided with PERSONNEL PLAN CARDS which fit into a cardholder pécket. Cards are printed: Supt., 
Foreman, Safety Engineer, Secretary, Toolroom and Maintenance. Instructors and students benefit through 
this educational PERSONNEL PLAN. Develops leadership and respect for authority. Helps the instructor 
manage a large class by permitting students to handle routine details. 





STANDARD APRONS HEAVY DUTY APRONS 
WR, CIEE, CHEN, GOAREE. Gen enters to Cocignete fiver ists win Without PERSONNEL PLAN CARDS. FLUE denim ond BLUE WHITE hickory 
« cess, or Tal —_— woodworking, CLUE motel working, CAEEN stripe denim. 24x28 in BLUE denim only. QUANTITY PRICES APPLY TO 
cxtenetnn, oh. 8 ITY PRICES APPLY TO SAME SIZE AND SAME COLOR SAmE SIZE Aum SAME COLOR OF APRON. 

SE upto 12 121024 251049 501099 1000nd up onl a ra rey nee emg 
24x28 $1.10 $1.05 $1.00 $95 $ 90 i... ta aa hae 11s 
28x35 1.15 1.10 1.05 1.00 95 2242 145 340 «033 ; 
28x40 1.20 115 1.10 1.05 1.00 ca hn: <a aa o 
28 « 45 1.30 1.25 1.20 1.15 1.10 7 - 


WE PAY POSTAGE IN CONTINENTAL U.S. 
— 


Prices slightly hegher west of Rockies — Sizes shown ore “cut sizes before hemming 
1.00 On persona! orders under $10, please remit with order, PRICES SUBJECT TO CHANGE WITHOUT NOTICE. 
SHOP ORGANIZATION EXCLUSIVE INSTRUCTORS SHOP COATS 
BOOK Designed exclusively for the industrial Arts teacher. Not 
Text sold in stores. Sonforized and colorfast. Bive, Green, Tan, 
“Organization, Management and Gray, or White. Sizes 36 to 46. PREPAID. 
>—> = ZL YY, a Planning for Industrial Arts,” ~ eee oe = oe Pencil oon Me 
/ / ts wi laps to keep out. Matching me 
iP 2 eed Ad Newly revised Solves many prob wer Gomes 
/ he S FO, O77 A bt toms of clots management. Tells snaps. Belted back. Side vents. Double cuffs. 
. be " 1 — $7.50, 2 to 6 — $7.25, 7 to 12 — $7.15 
ow to organize your class just 13 or more — $6.90 
AN ad RO cs DLO OLa Ki Or, he management sy weed ia LC CLASSMAN — Pencil pocket. Two lower pockets. Box 
Subiidtanw ai Mm NASH R weetel information on conducting 1 — $6.50, 2 to 6 — $6.25, 1 to 12 — $6.15 
ubs mry J v VA . your class efficiently. 72 pages, by 13 of more $5.90 
44 E. McWilliams St., | id Ww nsir Qnnis Groneman Prices slightly higher west of the Rockies 











industry. Fully illustrated, full of style bock with belt. Matching metal snaps. Side vents. 





DAKE PRESSES : EASY WAY 





for School Shops | to give your students’ projects that 


Shop training is most helpful when your PROFESSIONAL 


pupils use the same practical presses they are LOOK ! 


apt to find when they work after graduation. 
For the first time, Wilkenson offers its 


beautifully slim, strong, tapered metal 


DAKE HYDRAULIC : legs to school woodworking shops. These 


are the very same legs that leading fur- 


PRESS Model 25 tal hy : ’ niture manufacturers have been using for 


their finest furniture! (Unfinished natural 


Includes pressure gauge, 4 hardwood legs are also available.) 
han id ad- " You can readily understand, therefore, 
d wheel for —_ pie why they will give your students’ tables, 
vance, automatic ram ; . hi-fi cabinets, bureaus, etc., the striking 
return, and table lifting a appearance of professional styling plus 

devi é > it oe lasting service. 
evice. 25 tons capacity. Complete kits hold four legs, tapered or square, in sizes from 3” to 
28”, in Satin Brass, Pewter or Coppertone finishes guaranteed not to 
tarnish, chip or corrode; 16 wood screws; 4 dual-purpose mounting 
brackets that permit straight or slanted positioning of legs in just o 

few minutes. 

Prices for complete kits range from a low $5.80 for the 3” Tapered 
Metal Leg Kit to $10.70 for the 28” Leg Kit. (Hardwood Leg Kits 


DAKE ARBOR PRESSES stort ot $4.25.) 


Have large opening and slotted FREE SAMPLE KIT WITH INITIAL ORDER! 
table plates. Available in single and WRITE TODAY for catalog and prices. With your first order we 
com ; iti give you a free sample kit which has a hardwood leg and 3 

oye with capacities metal legs in ovr 3 regular finishes. Makes it easy for your stu- 
from 1 to tons. dents to order the legs and finish they want. (Special educational 


Cataleg Ne. 350 describes Dake Presses suit- | discounts.) 


OO ar ee WILKENSON Mic. Co. 
DAKE CORPORATION 63) irre "eee, 2916 W. Lake St. Dept. £60 Chicago 12, lll. 


18 (For more information from advertisers, use the postcard on page 91) 1A/VE for OCTOBER, 1960 





Stem & Rocker Arm 
Grinding Attachment 


A B&D Valve Refacer speeds learning 


with the tool mechanics prefer! 


Speed . . . ease of operation—two 
of many outstanding features! 


Many instructors are taking a second look at their 
valve refacers and finding them out-of-date. 
Graduates complain they’ve been trained on old- 
fashioned machines. 


So maybe it’s time you looked into the Black & 
Decker Valve Refacer—the modern tool most 
mechanics prefer! Only Black & Decker brings 
you the super-speed air chuck with self-adjusting 
collet—grips and releases valve stems instantly for 
maximum speed—assures accurate alignment every 
time. Exclusive Auto-Flow Coolant Control puts 
exactly the right amount of coolant on the work for 
best operation. Two motors give you smoothest 
power—constant speed for top finish. 


If your present refacer doesn’t have these fea- 
tures it’s earned retirement! Call your local distrib- 
utor for a free demonstration. Remember, you 
owe it to your students to train them on the tools 
in use in the field. For additional information write: 
Tue Brack & Decker Mrs. Co., Dept. 4510, 
Towson 4, Md. (In Canada: Brockville, Ontario.) 


Check these g uality features! 


Black & Decker Air Chuck with fast- 
acting Collet Clamp for top accuracy; 
top speed. 

Exclusive Auto-Flow Coolant Control 
distributes oil from 1-gallon baffled 
reservoir. 

Offset spindles enable grinding of all 
valve face angles from 0° to 90°. 
Universal wheel dresser swivels aside 
while grinding. 

Micrometer Valve Stem and Rocker Arm 
Grinding Attachment saves time—gives 
top accuracy. 


(SSE) tee tn tn 


Quality Electric Tools . . . Power-Buyilt to set the pace 


; @| uJ 
Rue... Be y : (OTT Vibro-Centric Screw 
Grinders I Drills System Orivers 





ECONOMICAL 
TEACHING AlD 


JOHNSON NO. 142 
HEAT TREATING FURNACE 











Start heat treating high speed and carbon 
steels while other furnaces warm up. 
Powerful burners in this efficient furnace 
get heat up to 1300°-2350° F. range in 
minutes. Gets the job done fast to save 
time and gas. Temperatures accurately 
and quickly regulated. Ratchet arrange- 
ment permits holding door in various 
positions. 

High temperature refractory-lined firebox 
keeps heat uniform — 7” by 13” by 16%”. 
200,000 BTU’S per hour. Carbofrax 
Hearth, 11” by 16”; G.E. Motor and 


Johnson Blower included. 
No. 142 HEAT TREATING FURNACE 


$374.00 
write Tooay FoR FREE sonson CATALOG 


plus information on factory 
reconditioning your present 
Johnson furnace 


f.0.b. factory 


JOHNSON GAS APPLIANCE COMPANY 
585 E AVENUE N.W., CEDAR RAPIDS, IOWA 


wit burns gas () took to Johnson 
Since 1901 


(For more information from advertisers, vse the pestcard en page 9!) 


then and now 


THE PROJECT: 
FRIEND OR FOE? 


Ever since the early days of industrial 
arts, our leaders have felt that students 
are motivated to a greater extent by 
useful projects than by the “exercises” 
of the manual-training era. However, 
the controversy has raged around the 
question of whether this same project 
is friend or foe. It is interesting to look 
back through the issues of IA/VE to 
see what has been said about the project 
and its place in our instructional pro- 
grams. 


Thirty Years Ago 

In the January, 1929, issue of The 
Industrial Arts Magazine (earlier name 
of IA/VE), Emerson Manzer stated 
“the pupil is the product of the shop 
and of our teaching—the project, 
whether it is merely a bread board or a 
beautiful center table, is just a by- 
product. But even though it is a by- 
product, its importance in the ‘pupil- 
project-teacher’ combination is one of 
keystone significance. If our objectives 
are going to be in terms of boy at- 
tributes and boy accomplishments we 
must turn our attention to another para- 
mount issue in our particular field. The 
problem of choosing projects for shop- 
work is one that goes hand in hand with 
the problem of keeping shopwork up to 
the present accepted standard. If we 
recognize the project as the keystone 
of our structure, we can continue to 
build safely upon the present founda- 
tion provided: 

1. That the choice of projects be such 
that they will aid in the achievement 
of the major and minor objectives of 
their specific activity. 

2. That the project be of such nature 
that it will afford opportunity for re- 
lated subject matter. 

3. That the project be of such nature 
that it will not involve skills not yet 
attained by the pupil. 

4. That the project, when completed, 
will be useful, have good design, and 
have good construction. 

5. That the project be of such a 
nature that it will leave a residue of 
technical skill, defined by Selvidge as 
a ‘thoroughly established habit of doing 
things in a most economical way.’ 

6. That the project be selected by 
the pupil of his own volition or through 
the psychological guidance of the 
teacher.” 


Twenty Years Ago 

In the June, 1939, issue, F. C. Finster- 
bach, discussing the topic “Educational 
Content in Industrial Arts Projects” 
decried what he believed to be an over- 
emphasis on making things. He pointed 


out that we have dignified such an in- 
significant item as the match scratcher 
with the name “project.” He felt that 
the making of such things was, all too 
often, the end and all of many shop 
classes. He raised this issue “have teach- 
ers then become so entranced by the 
practical activity side of our work that 
the how has overshadowed the why and 
wherefore? Some teachers even boast 
that they ‘never bother with related 
work because’ they say, ‘it is not pleas- 
ing to the boy, detracts from his inter- 
est, and interferes with his practical 
work.’ ” 

“Such statements are confessions of 
lack of training, or a misconception of 
the purpose of industrial arts or a sub- 
scription to the sugar-coated variety of 
educational philosophy which is sending 
so many of its graduates to the higher 
educational courses in reform schools 
and penal institutions.” 


Ten Years Ago 


From 1949 to 1951 we find few pro- 
fessional articles dealing with the proj- 
ect. The number of project ideas ap- 
pearing in the magazine continues to 
increase. There has been, apparently, a 
general acceptance of the project in 
shop classes. Writing in the October, 
1950 issue, W. Carlisle Anderson dis- 
cusses the matter of getting the class in 
woodworking started. A major need, of 
course, is the matter of “what to make.” 
He suggests that there be a basic project 
with which to start the class. The basis 
for choosing the beginning project, ac- 
cording to Anderson, should include 
these factors: 

“1. The project must contain desir- 
able units of instruction as shown by the 
project check sheet. 

This includes information units as 
well as manipulative units. 

2. Project should be useful and de- 
sirable. 

3. Difficulty of construction of the 
project should be suited to the class 
ability.” 


The Project in 1960 


This issue of our magazine focuses 
attention on the project and its place in 
industrial education today. It remains 
to be seen whether the project of the 
1960's is to continue to be primarily 
wood and metal novelties and furniture. 
Or whether the project is to be viewed 
in its broader context: as any co- 
ordinated educational experience that 
revolves around a central idea or theme 
regardless of whether any take-home 
item is involved. 
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South Bend, Ind., plant of the South Bend Tackle Company 
uses modern painting system to improve working conditions. 
Hundreds of colorful lures and thousands of feet of line are 
manufactured here daily. 
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Tomorrow’s shopmen learn how to improve 
production with Pittsburgh COLOR DYNAMICS 


e Many educators in industrial and vocational courses now 
. ; include Pittsburgh CoLtork DyNamics in their training of 
e Increases productive efficiency tomorrow’s shopmen. They recognize that knowledge of this 
. system of painting can improve productive efficiency, morale 
e Lessens eyestrain, physical fatigue and safety of workers. 

e Focal and eye-rest colors on machines help operators see 
* Improves morale of workers their tasks better. Morale-building colors help make work 
areas more cheerful. Safety colors on controls, material- 
e Reduces danger of time-loss accidents handling equipment and traffic lanes increase safety. If you 
want your students to be well-equipped for tomorrow’s 

responsibilities, begin now teaching CoLOR DyNamiIcs. 





e Send coupon for free booklet which tells what Coton DyNaAmics 
is and how to use it in industry. If you wish, we'll prepareadetailed 


color plan of your classrooms and equipment, without cost or 
obligation, so you can demonstrate in a practical manner how this é ‘ 
system of painting works. Dept. 1A-100, Pittsburgh 22, Pa. 


Pittsburgh Plate Glass Co., Paint Div., 


[_] Please send me a free copy of your booklet 
on COLOR DYNAMICS. 

([] Please have your representative call for a free 

COLOR DYNAMICS study of our classrooms. 


g.PittssurGH Paints Ae. 


® PAINTS + GLASS + CHEMICALS + BRUSHES + PLASTICS + FIBER GLASS 
Street 


IN CANADA: CANADIAN PITTSBURGH INDUSTRIES LIMITED City County Stote 





New MODEL 50 equips your lathes 
to do a lot more for a lot less! 


710 65° 


for the chuck 


for the collets 


THE WORLD’S MOST MODERN COLLET CHUCK 
Designed expressly for ATLAS, CLAUSING, DELTA, LOGAN, SHELDON, and SOUTH BEND LATHES 


These and others of similar power and capacity now give 
top performance when equipped with the new Jacobs 
Model 50. Improve performance of your lathes. Increase 
spindle capacity as much as 42%. Get greater accuracy 
and stronger grip. It’s easy and inexpensive with new 
Model 50 and its companion Rubber-Flex collets. 


CONSIDER THESE FEATURES... 


* Gripping Power 
Model 50 is made for heavy duty turning. It has 
tremendous gripping power. 


* Accuracy 


Model 50 is factory tested—maximum runout .001” 
T.LR. at the nose when properly mounted. 


* Thin Walled and Fragile Work 


Always parallel Model 50 Rubber-Flex collet jaws 
permit chucking of tubing and fragile materials 
without crimping or scoring. 


* Range 
The 10 Rubber-Flex collets in the 500 Series, de- 
veloped especially for use with Model 50, cover 
a greater bar stock range than 63 old-fashioned 
steel collets. You can chuck any bar between 
3/32” and 1-1/16” with this set of 10 collets. 


(For more information from advertisers, vse the postcard on page 91) 


* Capacity 
Model 50 eliminates capacity-wasting draw bar. 
You can increase spindle capacity up to 42%. 


* Adapters 
Model 50 adapters are fully machined for imme- 
diate mounting. Available in all popular threads 
and American Standard LOO taper. 
* Price 
Model 50 prices are revolutionary! 
$70.00 for the chuck. 
$65.00 for the complete set of 10 collets. 


MODERNIZE YOUR LATHES WITH JACOBS MODEL 50 
AND RUBBER-FLEX COLLETS. YOU CAN’T AFFORD NOT TO! 


See your Jacobs industrial supply distributor. Give him 
the opportunity to prove these fantastic facts with a 
convincing demonstration at your desk! Call him today. 


Sacobs 


CHUCKS 


The Jacobs Manufacturing Co., West Hartford 10, Conn. 
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OUR PLATFORM 


Have you read the platform of the political party of 
your choice? When you vote for a personality for presi- 
dent, you also vote for the party platform. No political 
party would attempt to convince the voters to select its 
candidate without a clear-cut statement of its program. 
The big issues that all America must decide in this elec- 
tion year are outlined in the planks of party platforms. 
The platform outlines what the party is going to do, 
where it is going, and what it is working for. It is a 
concrete set of goals that the successful candidate hopes 
to achieve during his term of office. 

What is the platform for industrial education? What are 
the goals we are attempting to achieve? Can we state the 
big issues clearly? Have we outlined our program for 
achieving these goals in public education? 

It is our belief that industrial education does not have 
a platform. Further it is our belief that one is greatly 
needed. We believe that it should have planks that include 
specific, realistic objectives toward which we can strive. 
Of course, our platform may change with the years. Our 
1970 platform probably won’t be the same as the one 
we promote this year. It is our contention, however, that 
we need that platform right now. 

Some of the planks we would like to suggest are as 
follows: 


1. Courses That every boy be assured of the privilege 
and opportunity of at least one year of industrial arts 
during his seventh, eighth, or ninth grade in school. This 
minimum one-year course should include a survey of the 
areas of drafting and design, metalworking, woodworking, 
electricity, and power mechanics. Whenever possible, two 
or even three years of industrial arts should be offered to 
students during the junior high school years. There should 
be an opportunity for every boy, regardless of his voca- 
tional objective, to elect from one to three years of indus- 
trial education during the ninth through the twelfth grade 
of school. 


2. Areas That six basic shops be promoted in senior 
high schools with enrollments of 1500 or more — including 
metalworking, graphic arts, electricity-electronics, drafting, 
woodworking, and power-auto mechanics. 


3. Teacher Education That teaching standards in in- 
dustrial education be improved so that no individual with- 
out a degree and with less than 40 semester hours of 
technical education is allowed to teach. At least one half 
of the 40-hour minimum should be in broad survey courses 
in the areas of metals, graphic arts, electricity-electronics, 
drafting, woodworking, and power mechanics. The other 
half of the technical courses should provide depth and 
quality preparation in one or more areas. No college or 
university should be allowed to offer a degree in industrial 
education unless these minimum standards are provided. 


4. Team Teaching That the team approach in industrial 
education be supported so that, whenever possible, there are 
specialized teachers in the areas of metalworking, drafting, 
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editor's 


stand 


etc. This should be an organized team with a co-ordinator 
who will make sure that the work in all areas is integrated. 


5. Facilities That adequate facilities be established, in- 
cluding benches, cabinets, machines and tools, for a com- 
plete shop; this installation to be done under the direction 
of qualified specialists. Total facilities, complete and intact, 
should be available to the teacher before classes start. 


6. Instructional Material That every student have a basic 
textbook, workbook, and supplies necessary for a complete 
experience in industrial education. Adequate instructional 
material including the necessary lesson plans, visual aids, 
and other learning devices should be available to every 
teacher. 


7. New Approaches That new approaches to curricu- 
lum organization in industrial education be supported. Any 
reorganization, however, should be done only after ade- 
quate research has provided sound, scientific evidence that 
the new organization is superior to the existing one. Until 
such time as these facts are available, we continue to 
support the present organization of industrial education 
in which the shop and courses are organized around the 
basic materials and finished products of industry. 


8. Professional Organizations That our organizations be 
overhauled so that ail industrial education teachers belong 
to one strong, sound, aggressive organization that can act 
as spokesman and lobbyist for our interests in school and 
political matters. 


9. Educational Assistance to Foreign Countries That we 
promote aid and assistance to other countries to improve 
their programs in industrial education. However, all new 
programs should be cleared with a central advisory group 
that will co-ordinate the several programs in the same 
country in order to prevent unnecessary duplication, waste 
and the unrealistic approach. 

A political platform is hammered out by a representa- 
tive group of political leaders from all parts of the country. 
Many of the planks included are the result of compromises 
and concessions. No one person could hope to prepare a 
platform for industrial education. In a political organiza- 
tion, once the platform is completed, all good members 
support that platform even though they personally may 
not agree with every part of it. 

We recommend that a representative group of profes- 
sional people in industrial education get together to ham- 
mer out a platform that all of us can and will support. q 
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The Future Role of the Project 


> Has the perpetuation of mediocre projects in the aver- 
age shop become a major pitfall of the development 
of good industrial arts programs for the space-age 
curriculum of our high schools? 


Many industrial educators believe so and are consider- 
ing what should be done to the project to improve its 


status. 


Here is a symposium of ideas on the future of the 
project in industrial arts published as a guide toward 
a rethinking of the content and scope of the project. 


Glazener: 
a material object of student 
learning and development 


What is a “project” in industrial 
arts? Possibly it is agreeable to as- 
sume that it is a means to an end: 
a vehicle used to motivate interest, 
satisfaction, accomplishment, and 
learning; a means of achieving es- 
tablished objecti s both common 
with and somewhat different from 
other areas of education. 

When the so-called mediocre proj- 
ect appears to become the end prod- 
uct desired, it is obvious why its 
place in industrial arts is being chal- 
lenged in recent years. The criticism 
is from the misuse and is justifiable 
in many instances. 

The project method is a practical 
unit of learning and work which may 
involve manipulative activities, re- 
search, problem solving, or other ac- 
tivities by the student under the 
direction of the teacher. If this is 
true, there isn’t anything wrong with 
an excellent project under the direc- 
tion of a skillful teacher. The project 
has served our purposes in the past 
and will probably continue to serve 
our needs in the future. It appears 
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that no de-emphasis is necessary, but 
rather the correct utilization and 
proper re-emphasis for present-day 
implications. 

Practically all facets of education 
possess numerous elements of learn- 
ing to develop projects as successful 
experiences toward an end. Writers 
develop poems and other projects; 
the musician develops the score and 
lyrics of a song; a pharmacist com- 
pounds chemicals to help promote 
health; the historian and anthropol- 
ogist delve into artifacts of the past. 
Let us cease giving unnecessary “lip 
service” in bemoaning our conditions, 
facilities, and other “gripes,” and 
begin taking positive action in indus- 
trial arts toward using the project as 
it should be —as a material object 
of student learning and development. 
When we remove the project from 
industrial arts, we lose the backbone 
of the area, the very method which 
other areas are now emphasizing. Its 
effectiveness depends on the use we 
make of it. 

What is the future prediction for 
the project in industrial arts? This 
writer predicts the following: 

1. The project is here to stay in 
industrial arts; not de-emphasis or 


elimination, but re-emphasis’ and 
change. 

2. More group endeavors related 
to industrial production techniques 


either preceding or following indi- 


: vidual application of learning in- 


volved. 

3. More experimental and research 
techniques. 

4. More co-ordination and co-op- 
eration between industrial arts and 
especially other experimental areas 
using the project method. 

5. A greater application of the 
principles of math, science, personal 
relations, imagination, testing, and 
experimentation. 

6. Improvement in design and 
more instruction in design principles. 

7. A decreasing supply of tie racks, 
bird houses, and milking stools. 4 


Hostetler: 
selected to achieve the objec- 
tive of industrial arts 


The industrial arts project un- 
doubtedly is here to stay! But how 
it is used and the form it will take 
may determine the nature of indus- 
trial arts in the future. Even more 
important, it may determine whether 
or not industrial arts will survive in 
many public schools. Common salt, 
if used correctly, may produce a 
beautiful glaze on ceramic products, 
but if used incorrectly, it may not 
only destroy the usefulness of ce- 
ramic products but also the kiln in 
which it was fired as well. 

So it is with the industrial arts 
project. If the project is used cor- 
rectly, it has no peer as a method of 
achieving the goals of industrial arts; 
but if used as it is by so many in- 
dustrial arts teachers today, it be- 
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in Industrial Arts 


comes mere busy work. Other teach- 
ers use it to teach the “know and do 
units”; still others use it to teach 
excellence in craftsmanship. All of 
these uses are worthy and justifiable 
when they contribute to the over-all 
objectives of industrial arts. How- 
ever, when they are used as goals or 
ends in themselves, their worthiness 
becomes thin and their value ques- 
tionable. 

The project, according to the Dic- 
tionary of Education,’ is: “A signif- 
icant, practical unit of activity hav- 
ing educational value and aimed at 
one or more definite goals of under- 
standing; involves investigation and 
the use and manipulation of physical 
materials; planned and carried to 
solution of problems and, frequently, 
completion by the pupils and teacher 
in a natural, ‘real life’ manner.” 

An industrial arts project may 
seem to be “a significant, practical 
unit of activity,” but it may not nec- 
essarily have “educational value” nor 
is it necessarily “aimed at one or 
more definite goals of understand- 
ing.” A project can be justified only 
in terms of the over-all objectives of 
industrial arts. A student may pro- 
duce a prize winning project which 
has little or no educational value. 
The teacher may assign projects 
which he has carefully selected in 
order to provide the so-called “know 
and do units” he wishes to teach and 
yet the project may not provide any 
understanding of industry and its 
place in our culture. The real test of 
a good project is when it “involves 
investigation and solution of prob- 
lems” on the part of the student. 
When such a project is “planned and 
carried to completion by the pupils 
and teacher in a natural, ‘real life’ 


‘Good, Carter V., Editor, Dictionary of Educa 
tion (New York, McGraw-Hill Book Co., 1959), 
p. 421 
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manner,” it becomes purposeful and 
meaningful, so it is no longer busy 
work. 

Every project should start with a 
problem and may or may not end 
with a finished product. It may be 
an experimentation involving the use 
and manipulation of physical ma- 
terials. It may be an individual or 
group project. The group project may 
be carried to completion by the line 
production method. In fact, it is hard 
to see how industrial arts can achieve 
its basic function today without the 
use of line production methods. 
Whatever the nature of the project, 
the student should have an impor- 
tant part in its planning and de- 
signing, in determining needs and re- 
quirements, in making models and 
drawings, and in selecting materials 
and finishes. With the help of the 
teacher, he should select the produc- 
tion method which will most effi- 
ciently produce the necessary parts 
of the design solution. He should de- 
sign the jigs and fixtures and build 
them in order to implement and aid 
in the production. Industrial prac- 
tices and processes should be used 
whenever possible. He should be 
made conscious of ways of improving 
the activities involved in production 
as well as personal evaluation in 
terms of things learned. 

The project in industrial arts is a 
means to an end — it is a method, a 
practical way of achieving goals. It 
should involve the student in plan- 
ning, designing, problem-solving, pro- 
duction and evaluation. In most 
cases, there is a finished product 
which should be well designed and 
well finished representing good work- 
manship, but a project may involve 
experimentations with no finished 
product. There should be group proj- 
ects using line production methods, 
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“A project can be justified 


only in terms of the over-all 


objectives of industrial arts” 


along with individual projects. What- 
ever the nature of the project, it 
must be selected for the purpose of 
achieving the objectives of industrial 
arts, and it must be meaningful 
and purposeful to the student in 
order that these purposes may be 
achieved. 7 


Mitchell: 
project content and method 
must reflect our ever-changing 


technology 

The term “project” in education 
means all things to all people — 
a problem-research-operation-job-ac- 
tivity and so on, ad infinitum. Simi- 
larly, it serves a multitude of pur- 
poses, depending upon the instructor, 
the administrator, the parent, the 
boy, or what have you. It’s the 
panacea of an “ailing” industrial arts 
program; it’s the prayer and hope of 
the new teacher; it’s the heart of a 
school exhibit or fair; it’s what 
“Johnny made”; it’s the reason be- 
hind taking shop; and of course, it’s 
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— Harry Goldstein 


what can be wrong with industrial 
arts. It should be apparent then, that 
what follows is an interpretation of 
what the writer feels is the future 
role of the project. 

It seems all too redundant to say 
that the future role of the project 
will depend not so much on what is 
written here, but rather on the in- 
terpretation, the understanding, or 
the philosophy of industrial arts 
which the reader holds. If one clings 
to the belief that the “take home” 
project or the project to exhibit at a 
fair or in competition is a major pur- 
pose of the program and the criterion 
by which the success of the teacher 
is judged, then the true value of 
industrial arts is questionable. On 
the other hand, if one attempts seri- 
ously to interpret the functions of 
industrial arts in the latter half of 
the 20th century, the project takes 
on a new meaning and relevance. 

Industrial arts, as no other area 
in the curriculum, has a unique op- 
portunity of providing all youth those 
experiences by which they may gain 
a better insight into our industrial 
technology. To fulfill this mission 


satisfactorily, the content and method 
should be reflective and interpretive 
of the technology. This implies, 
naturally, that the instructor should 
be aware of the common components 
which comprise some of our major 
industries. These, together with his 
knowledge of pupils, their interests, 
needs, and how they learn, provide 
the foundation upon which the cur- 
riculum can be developed. 

It is at this point that a divergence 
of opinion becomes evident. How one 
evolves a course that will meet the 
requirements of industrial arts of to- 
day and of tomorrow becomes a 
critical issue. It is here, too, that the 
“battle line” is drawn—on one 
hand, the proponents of the trade 
analysis technique, the “operation- 
ists” and the “informationists,” the 
“project methodologists”; and on the 
other, the “behavioral scientists,”’ the 
“experimentalists,” and the “unitary 
methodologists.” It is conceivable 
that the proponents of each method 
can justify theirs as best. Be that as 
it may, the question which each must 
answer is, “To what extent does the 
content and method used reflect the 
ever-changing technology, and at the 
same time give each pupil the oppor- 
tunity to ‘discover’ himself?” 

This writer is firmly convinced that 
the unitary approach provides the 
more effective answer to this ques- 
tion, particularly in the comprehen- 
sive general shop. The central theme, 
which has its context from the tech- 
nology, forms a nucleus around which 
all the activities and learning ex- 
periences are evolved. As in industry, 
the elements of design, engineering, 
research and experimentation on ma- 
terials and methods, fabrication, con- 
struction, inspection, product control, 
pricing, distribution, and others are 
not only studied but the products, 
projects or activities which typify 
the industry are carried on or pro- 
duced and evaluated. The problems 
of social interaction, of labor, and of 
management are considered as they 
relate to the on-going activities and 
the unit theme. Again, as in industry, 
not all pupils are capable of con- 
ducting experiments, or designing jigs 
or fixtures, nor do those who can 
accomplish these always possess the 
mental attitude or physical capacity 
to perform some of the manipulative 
tasks at which others may be more 
adept. The unitary method has a 


(Continued on page 60) 
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The Group Project 
As a Beginning I-A Experience 


TALMAGE B. YOUNG 


Needed: a shift in i-a emphases from instruction of 
job shop and hand craftsmen processes to an orienta- 
tion of youth to modern technology. 


Here is an approach to remedy this difference in theory 
and practice by introducing the subject with group 


project activities. 


Perhaps the greatest need in indus- 
trial arts education is a shift in em- 
phases which will enable the student, 
the teacher, and the general public 
to understand the basic function with 
which the area is concerned. Tradi- 
tional emphases are upon materials 
and obsolete processes rather than 
upon “industry, its organization, ma- 
terials, occupations, processes and 
products — and with the problems 
resulting from the industrial and 
technological nature of society.” Un- 
der this circumstance, it is impossible 
for those who observe our work to 
see the logic in what we do. We pro- 
fess to orient youth to modern tech- 
nology but our practices are those of 
the job shop and hand craftsman. 

The following deficiencies noted 
concern the traditional teaching 
method: 


1. Too much emphasis is placed upon 
the product as the end of the educa- 
tional process 

2. Too much time is spent in hand 
woodworking in relation to its impor- 
tance in understanding industrial proc- 
esses. 

3. Directly related, technical informa- 
tion is often unrelated to the project. 

4. Learning procedure is often frag- 
mented or out of logical order. 

5. The course activities do not meet 
the total definition of industrial arts. 

6. The course activities do not pro- 
vide for the realization of many of the 
accepted objectives of industrial arts. 


Several factors were considered as 
basic guides in attempting to estab- 
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lish an approach which would over- 
come the deficiencies stated above. 
The following is a summary: 


1. A greater emphasis should be 
placed upon the problem-solving ap- 
proach. 

2. A greater emphasis should be 
placed upon understanding woodworking 
in terms of modern industrial practice 

3. The importance of planning in in- 
dustry should be emphasized by active 
teaching and example rather than by 
words and rote requirement of plan 
sheets. 

4. “Personnel organization” should be 
real rather than “make believe” and 
should have a real purpose in the 
process. 

5. A higher standard of quality and 
workmanship is desired in beginning 
products. 

6. Greater attention must be given to 
teaching design early in the student’s 
experience. 

7. The importance of work organiza- 
tion and efficiency in industrial produc- 
tion should receive attention. 

8. The teaching process should be 
organized around a set of common prob- 
lems in order to achieve better motiva- 
tion for the group 

9. The teaching process should in- 
volve the total group in the total process 
in order to develop a better understand- 
ing of democratic action through group 
process 

10. The above emphases should be 
integrated so that a better development 
of meaning is secured. 

11. Information should be taught in 


Dr. Young is associate professor of 
industrial arts education, North 
Carolina State College, Raleigh. 


terms of function rather than in terms 
of abstraction and, in so far as possible, 
for immediate use. 

12. All demonstrations should have 
pertinency to the productive problem. 


A New Approach 

Based upon these guides, an experi- 
mental approach has been used in 
teaching industrial arts woodwork to 
beginning college freshmen which 
can be adapted at both the junior 
and senior high school levels. 


Several attempts to strengthen the 
existing woodworking courses through 
the use of “mass production” projects 
were disappointing. In attempting to 
evaluate the results, it seemed that 
too much time was spent and that 
this type of activity was often con- 
fusing to the student. Both the con- 
fusion and the inefficiency seemed 
to originate from the conditioning of 
the students to the student-planned, 
student-constructed project which 
had been used initially with these 
classes. It seemed that the original 
hypothesis that individual experience 
with a project is necessary before 
attempting a “mass production” proj- 
ect was in error in that the experi- 
ence became a liability rather than 
an asset in working with a group to 
manufacture a product. The solution 
seemed to be to try reversing the 
process by using the “group project” 
first, thereby avoiding precondition- 
ing. The following description is an 
outline of the types of activities used 
and is not intended to provide details. 
It is assumed that at different levels 
and with different subject-matter 
areas, the details will vary. 

Since it is not possible to duplicate 
in detail all of the procedures used 
in line production, it seems best to 
utilize as many as possible of the 
principles used in line production but 
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to alter the process if necessary to 
secure maximum educational values. 
In order to avoid confusion with the 
terms “mass production” or “line 
production,” the term “group proj- 
ect” is used to describe the activities 
associated with this teaching unit. 


Project Selection 

Like any project, the article chosen 
is not the end of the activity but is 
used as a focus for the activities in 
a series of organized learning experi- 
ences. In selecting the article, the 
learning experiences should receive 
primary consideration by the class. 
Students should be given some of the 
characteristics of a desirable product 
in terms of size, cost, and the proc- 
esses needed to provide a good learn- 
ing situation. Each student should be 
asked to present an idea with a draw- 
ing, a picture, or a model so that 
others of the group may examine the 
idea. By elimination, the field may 
be narrowed to three projects which 
may then be discussed in detail. 

Considerable guidance will usually 
be required in selecting the project 
since beginning students do not know 
what can be made in the shop and do 
not understand the educational re- 
quirements which the project must 
meet. The teacher must point out the 
advantages and disadvantages of each 
suggestion and provide other types 
of information before the class is 
allowed to decide upon the article to 
be constructed. It is assumed that, 
in general, the lower the educational 
level of the group the greater will be 
the responsibility of the teacher. It 
is possible that in some instances that 
better educational efficiency may re- 
sult if the teacher selects the project. 
In this event, the process would start 
with the planning stage. 


Planning 

The article selected should be at 
the ideational stage and should not 
be a dimensioned or full-scale plan 
since many of the problem-solving 
activities are to be found in develop- 
ing the design. Each step in planning 
must be entered into by the whole 
class if it is to be meaningful to each 
member. At this stage a degree of 
groupness should have been devel- 
oped through the discussion which 
has taken place concerning the selec- 
tion of the product and interest will 
have been generated sufficient to 
motivate the average student. The 
teacher should serve as a guide and 
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consultant throughout the planning 
procedure. It is very desirable to 
have the students participate in the 
entire planning process and consider- 
able use should be made of discussion 
by the group and of decision by vote 
or consensus. 

Selection of materials provides the 
teacher with an opportunity to dis- 
cuss the different characteristics of 
materials, finish, and hardware in 
relation to the problem under dis- 
cussion. The working characteristics, 
cost, finishing characteristics, avail- 
ability, etc., as well as the general 
qualities of woods as a production 
material should be discussed. 

Design details should be worked 
out with the group. The teacher must 
spend considerable time in explaining 
the principles of good design and in 
guiding the students in designing an 
attractive and functional article. Line, 
proportion, harmony, and other as- 
pects of visual design should be 
settled in relation to function before 
structural features such as joints and 
fastenings are studied. It is also nec- 
essary to develop a sense of economy 
in structure as it relates to produc- 
tion and to teach the proper methods 
of computing and noting sizes, etc. 
After these preliminaries have been 
completed, the teacher and the stu- 
dents continue planning, paying par- 
ticular attention to structural details. 

Structural considerations and man- 
ufacturing considerations of design 
should be tested in the shop. Dem- 
onstration is the principal teaching 
device for this stage. The teacher 
provides a series of demonstrations 
for the entire class which involves 
constructing the model. Each opera- 
tion is carefully explained and per- 
formed for the group. The student 
is introduced through this means to 
stops, jigs, and fixtures as used in 
industrial processes with emphasis 
upon the fact that these are the 
devices which enable modern indus- 
try to produce complicated articles 
using primarily semi-skilled labor. 

As each operation is performed, the 
teacher should call attention to the 
proper and safe way to perform 
the operation and should emphasize 
the general operational characteristics 


group project can introduce 


of the machine. It is at this point 
that safety consciousness should be 
developed and an attitude should be 
established that will guide the stu- 
dent in his relationships with danger- 
ous machines. Attitudes are developed 
through understanding; therefore, the 
teacher should spend considerable 
time in explaining and demonstrating 
why certain operations are inherently 
dangerous and explaining how these 
dangers can be minimized through 
careful and thoughtful planning of 
the operations to be performed. 

If the project has been chosen 
wisely, the students will have a fair, 
general knowledge of the entire proc- 
ess involved in the production of the 
project by the time the instructor 
has completed the model. At this 
stage the student should have an op- 
portunity to suggest ways in which 
the model can be improved and to 
make suggestions concerning changes 
in size, shape, or structure. Bills of 
material, job tickets with detailed pro- 
cedures, and typical routing should 
be discussed and planned with the 
group. 


Production 


It is necesary to organize the group 
to carry on the production of the 
project. The organization should not 
be more complex than necessary to 
carry on the function of producing 
the project. It is necessary to have a 
group responsible for central plan- 
ning and one to assume the responsi- 
bility for finance. The teacher must 
act as general superintendent and a 
student should work as general fore- 
man. Small groups should produce 
individual parts since this gives each 
group a complete set of experiences 
connected with the production of the 
article and places responsibility. The 
group must be made aware that the 
proper sequence of getting out stock 
for parts is as important as the pro- 
cedure for producing the parts. They 
should also understand that the 
margin for error is very small and 
that every part must be checked and 
rechecked with the master drawing 
if a satisfactory product is to be 
obtained. Priority is established by 
the group involved in the central 
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students to the problem-solving techniques 


planning for the production of each 
part. This group may also take part 
in the production of certain parts if 
they are needed as operators. Each 
group makes all fixtures or jigs 
needed in the production of the part 
assigned to it in consultation with the 
central planning group and with the 
teacher. Under this plan it is felt that 
the learning process is more nearly 
complete and that each student will 
be involved in some of the planning 
as well as productive processes. 

When all of the parts have been 
machined, they may be divided out 
to each member for assembly and for 
finishing. It wiil be noted that this is 
an operation which may require hand 
skills or it may be found that jigs 
and fixtures will be necessary to as- 
semble the project. In either case 
the student may learn several princi- 
ples with which he would not become 
acquainted if the assembly line ap- 
proach were used. The necessity for 
care in using glue sparingly in assem- 
bly, the technique of squaring, etc.. 
will not be the experience of each 
student if one or two do all of the 
assembly. Hand sanding and minor 
repairs are best taught as a part of 
the experience which the student has 
with the product he will receive as 
his own and upon which he will be 
graded. It is also desirable that each 
student have firsthand experience in 
filling, staining, sealing, and finishing 
his project. 

The mass production procedure 
should be explained to the students 
relative to assembly and finish if the 
project is to be assembled and fin- 
ished by each student, If the project 
is small, it may be assembled and 
finished as a group activity. The 
prime consideration for determining 
procedure is educational rather than 
economic. It is felt that individual 
sanding, assembly, and finishing will 
give each student a sense of personal 
accomplishment and give the teacher 
a basis for making some judgments 
concerning the potential skill of the 
student. 

Evaluation has two discrete parts. 
One is the evaluation of the entire 
procedure by the students in which 
they review the operation and at- 
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tempt to assess their mistakes and 
their successes in terms of the prod- 
uct and as a learning situation. The 
second phase is an evaluation by the 
instructor and the student of the 
participation of the student and of 
the quality of workmanship demon- 
strated in assembly, clean-up, and 
finishing of the product. It should 
be noted that with few exceptions 
that the teacher is able to judge the 
student as well on the work he has 
performed in assembling and finishing 
the project as he would if the student 
had made the product from the be- 
ginning. Peer-group rating systems 
have also been found valuable in as- 
sessing the effectiveness of each indi- 
vidual as a member of the group. 
Evaluation of understanding may be 
judged through proper testing or 
through written reports in which 
leading topics or questions are used 
to secure a uniformity of departure 
for written discussions. 


Advantages 
It is felt that the following advan- 
tages are inherent in this approach: 


1. It lends itself to an organized ap- 
proach to teaching in that it concerns 
the entire group with a common prob- 
lem. This is necessary for economy of 
teaching effort. 

2. It enables the teacher to deal com- 
prehensively with the planning process 
using a concrete subject and a complete 
activity. 

3. It enables the teacher to deal real- 
istically with a design problem so that 
an approach can be demonstrated for 
the future guidance of the student. 


4. It provides a basis for giving rele- 


vant and meaningful demonstrations for 
immediate use. 

5. It provides for repetitive opera- 
tions using stops, jigs, fixtures, etc., 
necesary for an understanding of the 
techniques used in industrial manufac- 
turing processes. 

6. It demonstrates the necessity for 
maintaining constant control and accu- 
racy in process. 

7. It is conducive to the development 
of an understanding of democracy and 
group process. 

8. It establishes a high standard of 
design and workmanship for future work 
by individual members of the class. 

9. It enables the teacher to test and 
evaluate student performance and un- 
derstanding upon a fairer basis since all 
students have had equal opportunity to 


observe and participate in the produc- 
tion of a common project. 

10. It provides a basis for practice in 
critical judgment since the student is 
not as closely associated with the fin- 
ished product as he would be with an 
individually selected and constructed 
project. 

11. It provides an opportunity for all 
students to participate at a level com- 
mensurate with their ability. The more 
advanced students should be in the cen- 
tral planning group and the less experi- 
enced will find satisfaction in machine 
operation, etc. It gives all a chance to 
succeed. 

12. It does not force students into 
project planning without the experience 
which is necessary for planning. 

13. It gives the teacher better control 
over the teaching situation and enables 
him to handle a larger group than can 
be comprehensively handled on the indi- 
vidual basis. 

14. It provides a real concrete teach- 
ing situation in which means are conso- 
nant with the ends and in which the 
approach is direct. 

15. It provides for an understanding 
of machine operation in terms of total 
process rather than in terms of a dis- 
jointed series of demonstrations. 


Conclusion 

This approach to teaching begin- 
ning woodwork seems to meet many 
of the objectives of industrial arts in 
a more realistic way than is possible 
in the more traditional approach. It 
does not meet the need for a com- 
pletely personal experience in prob- 
lém solving, however, and should be 
followed by a student-planned and 
student-constructed project in which 
the student will apply the problem- 
solving techniques demonstrated in 
the group project. It should be noted 
that this places the learning activities 
in the proper sequence and that the 
student planning and production will 
progress much more efficiently than 
is possible under a system in which 
the individual project is attempted 
first. 4 
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how long will it 
take to construct 
the project? 


how much will 
the material cost? 


are the materials 
available? 


are needed 
equipment and 
facilities available? 


does the project 
exemplify good 
design? 


does the student 
have the necessary 
skills for the project? 


does it provide 
new learning 
experiences? 


does it consider 
the pupil’s interests 
and needs? 


will it achieve 
course objectives? 


Nine Criteria 
For Project Selection 


ARTHUR O. BERRY 


Projects, the vehicle through which students learn about 
our industrial and technological world and develop 
basic skills, are the core of industrial arts instruction 


today. 


To improve the value of this vehicle, here are nine 
questions on project selection as one key to closer 


achievement of our objectives. 


If we examined all forms of in- 
dustrial arts teaching being prac- 
ticed today, we would find the proj- 
ect is still used as the core of every 
program. The project serves as a 
vehicle through which boys and girls 
learn about the industrial and tech- 
nological world in which they live. 
It is a means to better understanding 
and appreciation of our culture, as 
well as a means for developing some 
basic skills in one or more of the 
several industrial activities. Conse- 
quently, the selection of the projects 
to achieve these ends or goals is of 
paramount importance to us. 

Do you assign projects where you 
base their selection on operations and 
tool manipulations, or on learning 
experiences that you feel the pupils 
should experience from your course? 
Do you determine what the pupils 
should learn? Do you use guided 
choice method where pupils are given 
an opportunity to select one of two 
or more similar projects which can be 
made? or do you provide for free 
choice of projects in your shop? 


Criteria for Project Selection 
Whichever method you use in the 

selection of projects, there are certain 

things which you as well as the pupil 


Dr. Berry is assistant professor of 
industrial arts, Gorham State Teach- 
ers College, Gorham, Me. 


should consider before the final deci- 
sion can be made. What then, are 
these items or criteria that we must 
consider? Let us examine them. 


1. Construction Time Involved 


The time involved in the construc- 
tion of the project must always be 
considered. Can the project be com- 
pleted during regular class periods? 
Will the pupil have to spend extra 
time in the shop in order to complete 
the project? Can the project be com- 
pleted before the end of the school 
year? Underlying this criteria is the 
important psychological factor of the 
interest span which is so evident in 
adolescence. The experienced teacher 
knows that the interest span varies 
with all pupils, younger ones usually 
having a shorter one than older ones. 
The unfinished projects or the dis- 
couraged pupils are the aftermath of 
failure to consider these factors. 
Many of us have learned by experi- 
ence that three or four small projects 
which can be completed in a short 
length of time will maintain interest 
at a higher level than one large time- 
consuming project. It’s not uncom- 
mon, however, when boys are given 
free choice of projects that they will 
select larger ones, but it is the wise 
teacher who can guide them into 
projects that are within course time 
limits and interest span. 
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2. The Cost 

This criteria is considered by all 
in project selection. While many 
schools supply all materials the pu- 
pils use, others require the pupils to 
pay for some, or all, materials. In 
this day of the deflated dollar, we 
are continually faced with the prob- 
lem of cost. If all materials are sup- 
plied, smaller projects involving eco- 
nomical use of the materials are 
selected. On the other hand, if the 
pupils pay for the materials they are 
using, the projects selected may be 
limited only by the pupils’ pocket- 
books or what they can afford. In 
either case, it is our responsibility, as 
teachers, to consider project costs in 
the interest of consumer economics. 
Eventually, all pupils will become 
home owners and consumers of the 
materials and products of industry. 
They will become aware of quality 
materials and goods. They will live 
on limited incomes and will have to 
learn how to spend their money 
wisely. Our pupils will become good 
consumers if we stress costs and their 
affect on project selection. 


3. The Materials Available 

Are the materials available in the 
shop for the project I would like to 
make? If not, can they be obtained 
locally or will I have to send away 


for them? I’m reminded of a boy 
constructing a card table. The plans 
called for Stanley card table braces. 
The boy worked very hard on his 
table and his workmanship was ex- 
cellent. When he started to assemble 
the table, he found that the braces 
were not available in the shop. The 
instructor sent him to the local hard- 
ware store, only to find that they 
didn’t have them either. The in- 
structor had to send to New Britain 
for them, but in the meantime, the 
student lost his interest and enthusi- 
asm for the card table as well as the 
work. How many times has this hap- 
pened in your shop? It need never 
have, if thought was given to this 
criteria. 


4. Equipment and Facilities 

Another criteria which is often neg- 
lected in the selection of projects is 
the availability of equipment and 
facilities. Many school shops have 
limited equipment, tools, work areas, 
and storage facilities. Failure to con- 
sider this criteria can create many 
problems for us. In one shop I visited 
recently, the writer saw a 12 ft. row 
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boat being constructed by one boy. 
He was using all the assembly space 
available in the shop and the rest oi 
the class was cramped around a few 
benches. In another shop, he found 
two automobiles squeezed into space 
adequate for one. If for no other 
reason than safety, we must consider 
this criterion. The principal factor 
accounting for the prevention of ac- 
cidents is the human element. Most 
accidents are the result of someone’s 
thoughtlessness, carelessness, or lack 
of consideration of the other fellow. 
Most accidents can be avoided if 
we develop in our students the habit 
of thinking before doing. Safety as 
applied to procedures in the school 
shop resolves into one’s using com- 
mon sense and good judgment. 

Are you using good judgment and 
common sense in the use of facilities 
and equipment available in your 
shop? How many of you have had pu- 
pils constructing projects only to find 
a tool or piece of equipment needed 
for the next operation was not avail- 
able? What did you do? Did you de- 
vise another method to perform this 
operation? Did you obtain this tool 
from a local industry? Did you send 
the project down to the local industry 
and have them perform this opera- 
tion, or did you leave the project 
unfinished? In any case, if the avail- 
ability of tools and equipment was 
considered in selecting the project, 
this problem would not have been 
created. It is important that we con- 
sider our equipment and facilities 
when selecting projects. 


5. Design of the Project 

Any project that is constructed in 
the school shop should exemplify 
good design. It should be stressed in 
every project that is selected. Con- 
sider the principles of balance, pro- 
portion, harmony, symmetry, and 
functionalism; are they evident in 
your pupils’ projects? Will the project 
serve the purposes for whica it was 
intended? Are the materials to be 
used suitable to the design and func- 
tion of the article? These are ques- 
tions that must be answered when 
selecting a project. The writer recalls 
a candy dish a boy had made which 
had an attractive pierced design. In 
the shop it was beautiful, but when 
the boy took it home, he discovered, 
to his dismay, that the small candies 
and nuts passed through the design. 
Another incident showing the lack 
of functional design was an ash tray 


that tipped everytime a cigarette was 
placed in it. How many of you are 
guilty of approving projects that 
show lack of an appreciation or un- 
derstanding of the simple elements 
of design? 


6. Ability of the Pupil 

If the needs of our pupils are to 
be met, we must consider the pu- 
pils’ ability. The needs of a boy 
with an IQ of 68 are not the 
same as those of a boy with an 
IQ of 110. Every precaution should 
be taken to guard against failure or 
disappointment, Many pupils are in- 
clined to underestimate the difficul- 
ties involved in projects requiring a 
relative high degree of skill and tend 
to overestimate their abilities. Proj- 
ects that require too high a degree of 
skill should be avoided. Why not 
simplify the project idea until it is 
within the ability of the pupil? When 
a new pupil enters your class and you 
are unaware of his ability suggest 
that he demonstrate his ability on an 
easier project before starting a more 
difficult one. How many of us have 
had the experience of having a stu- 
dent come into the shop for the first 
time? He is full of enthusiasm with 
a desire to make a desk or some large 
object. Because we don’t want to kill 
or destroy interest, we approve only 
to find the project left in our shop 
at the end of the school year or being 
completed by us in our spare time. 
We failed to consider the ability of 
the pupil or the high degree of skill 
and accuracy required to construct 
the project. Think over your years of 
experience as a shop teacher. Can 
you recall a case of a project being 
above the ability of the pupil? Pupils 
vary in ability. We must check 
records, give mechanical aptitude 
tests, observe pupils as they work, 
or devise some means of determining 
their abilities. 


7. New Learning Experiences 

How many times have your pupils 
asked to make three or four of ‘the 
same article or project? I think it 
has happened to all of us. Many 
pupils are content to work in areas 
or activities in which they know they 
will find success. They must be moti- 
vated to explore or learn something 
new. We, as teachers, must assist our 
pupils to the degree that they includé 
new learning experiences in all proj- 
ects. The field of industry is so broad 


(Continued on page 66) 
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Woodworking Project Design 


Much has been written and much 
said about the significance of analyti- 
cal methods in designing. The quest 
for answers to the many questions 
which arise in design activities can 
be viewed as a means of providing 
a firm, logical, basis from which to 
begin. Designing can be made sim- 
pler and more interesting by employ- 
ing this analytical approach. 

Typical questions to be answered 
regarding design tasks are: What is 
it for? Where will it be used? What 
factors will control the dimensions of 
the project? Are there any special 
limitations with respect to materials 
or processes or tools? 

An example of the technique above, 
as applied to woodworking projects, 
can be seen in the matter of design- 
ing the component parts of desk sets. 
This activity can be undertaken by 
individual students or as a class proj- 
ect in which the group collaborates 
in designing the pieces. In either case, 
the role of the instructor is that of 
a guide to the students, helping them 
to find the answers they seek. 

Three components of the desk set 
will be considered here: the desk pad, 
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the correspondence tray, and the 
pencil holder. 


The Desk Pad and the 
Correspondence Tray 

The standard paper-card sizes most 
convenient for desk use will certainly 
have a bearing upon the dimensions 
of the pad. Available at any sta- 
tionery shop or book store, the sizes 
of the cards or paper pads are: 3 by 
5, 4 by 6, and 5 by 7 in. It is wise 
to allow an eighth of an inch or so 
for clearance, so that the paper won't 
jam in the box. Insofar as the task 
involves the area of woodworking, 
the problem of materials is pre-de- 
termined. However, if the designer 
wishes to match the set with the 
decor of an already existing room or 
office, he will want to select woods 
in keeping with this decor. 

The instructor may choose to im- 
pose certain restrictions upon the 
class with respect to tools and ma- 
chinery used. In a beginning class, 
he might limit the group to hand 
methods; more advanced classes may 
have complete freedom to use any 
tool or machine or process. 


Illustrated in the exploded view is 
one result of this undertaking. It 
utilizes ‘%-in. stock for sides and 
bottom; the top and front are of 
two-ply veneer; and the back is a 
single-thickness of veneer. The block 
is included as a means of attaching 
a pen funnel, thereby permitting the 
placement of a pen convenient to the 
paper supply. This, of course, is 
optional. 

Similarly, the design of the tray 
can be accomplished; it, too, carries 
certain dimensional restrictions be- 
cause of standard papers. The 8% 
by 11 business or 8% by 14 legal size 
papers are the common letter sizes 
available and in use. The material 
comprising the tray is the same as 
that of the pad holder, and utilizes 
the '%-in. stock. The tray design 
should be in keeping with that of the 
desk pad so the two will appear to 
“belong together,” as integral parts 
of a set. 


The Pencil Holder 


This interesting piece provides a 
safe, neat, and handy means of stor- 
ing pencils. Working with a material 
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identical to that of the desk pad and 
tray, this simple container is turned 
on a lathe, with holes then bored 
into it. An alternative to this could 
be a square block of wood, again 
with the holes bored into it. Some 
decision will have to be made regard- 
ing the size of hole; a 5%-in. bit will 
produce a hole for two pencils. If 
single-pencil holes are desired, the 
¥%-in. bit will do nicely. 

The solution presented here is ade- 
quate for it protects the hand from 
sharp points and conveniently stores 
the pencils. The top of the holder in 
the photograph has been painted flat 
black to protect the top from pencil 
marks. This is up to the discretion of 
the person making it. 

Suggested finishes for the com- 
ponent pieces are lacquer, oil and 
wax, or the wipe-on finishes; the 
undersides can be flocked to prevent 
any marring of the desk tops. 

The photograph and the drawing 
show a few possible solutions to this 
design problem. Similar tasks can be 
approached in a like manner: a desk 
caddy, for holding paper clips, rubber 
binders, erasers, etc.; a night caddy, 
for holding a wallet, cuff links, pocket 
secretary, pen and pencil, keys, loose 
change, etc.; a bridge scoring pad: 
a kitchen memorandum pad; or a 


desk calendar pad. 

Meeting these tasks analytically 
and with an inventive mind can pro- 
duce a number of striking, creative, 
and ingenious results. rT 
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DESK PAD— 
SUGGESTED DESIGN 
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ALTERNATE DESIGN 
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projects 


Top and bottom views of unit using crystal detector, 

voltage amplifier, power amplifier series. At lower right 

| is shown a plug-in type grid leak detector which is directly 

interchangeable with either the crystal detector or the 
6H6 type thermionic diode tube. 


STANDARD AND PLUG-IN TYPE 


ELECTRONIC CIRCUITS 


JOSEPH J. SAYOVITZ 


Associate Professor of Industrial Arts 
University of California, Santa Barbara 





PART VALUES 
I. Ri- 2.2 MEG. OHMS- 3 W 
2.R2- 47K OHMS ~ ¢ W. 
3.R3- 120K OHMS— ¢W. 
4.C1- 250 AAA FD-MICA 


U U UncU Unc U U 5.C2-0.01 Ad FD -400V.DC. 
I 2 36 4 5 6 . 6.C3-0.01 AA FD-400 V.0.C. 





8 PIN OCTAL TUBE BASE 
A graphical method of representing the layout and mode of 


construction used with a plug-in-type circuit. 


Some time ago, the members of the 
radio and electricity club at the Uni- 
versity of California at Santa Barbara 
took on the project of developing a 
unit which would aid them in their fu- 
ture teaching activities. The fundamen- 
tal idea was to develop a number of 
basic circuits which could be wired into 
a chassis designed for this purpose. The 
entire circuit was to be flexible with 
provision being made for the use of 
single circuits as well as add-on cir- 
cuits which would illustrate additional 
concepts. Initially, the unit entailed 
commenly used basic circuits such as 
detectors, voltage amplifiers, and power 
amplifiers. In each case, the wiring and 
number of components used was kept 
to a minimum as an aid to the beginner 
in the field of electronics. The chassis 
was sufficiently large in area to avoid 
undue crowding of leads and compo- 
nents. 

As an aid to the teacher and student, 
each circuit was written up and dupli- 
cated on a separate sheet of paper. The 
circuit description included a schematic, 
a list of component parts, and a brief 
explanation of the purpose and function 
of the circuit. On a second sheet ap- 
peared a physical layout of components 
for that particular circuit in addition 
to the method by which it would receive 
energy from a preceding stage. Also, the 
design was such that operating poten- 
tials were carried from a completed 
stage.to the next one under construc- 
tion. The use of individual sheets in- 
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creases the flexibility of the unit, en- 
abling the teacher to base his selection 
of the amount of -vritten material to 
be used on his me \.0d of approach, as 
well as the level of the student group. 

Early in the planning of the unit, it 
became apparent that the front end 
could be designed in such a manner that 
either a thermionic or crystal diode 
could be used interchangeably by un- 
plugging one and inserting the other in 
its place. Further, since no components 
appeared at this stage, and with the 
addition of correct operating potentials, 
the design of a more complex plug-in 
type detector might be evolved. Since 
the grid leak type of circuit has the 
characteristic of high sensitivity, it was 
selected to portray the effect of amplifi- 
cation upon the detected signal. Plug-in 
type of construction would illustrate the 
feasibility of complete circuits which 
are quickly interchangeable, are being 
presently developed and used in in- 
dustry, and can be easily constructed 
in the industrial arts laboratory. 

Currently, either through surplus 
agencies or commercial establishments, 
there are available miniaturized com- 
ponents which lend themselves well to 
the design and construction of small 
plug-in units. A flat-type diagram illus- 
trating the connection of components to 
the seven pin and octal sockets was 
evolved by rolling out the plug-in cir- 
cuit on a flat plane. The orientation of 
the pins on the two sockets is as in- 
dicated on the diagram. 

Construction of the plug-in unit is 
accomplished by using the base of a 
metal type octal tube, drilling a hole 
through a three eights inch diameter 
bakelite rod (1%6 in. long), and as- 
sembling the three major parts. The in- 
dividual who mounts components on the 
assembly should have had some wiring 
experience prior to attempting this task 

The unit lends itself well to the de- 
velopment and study of many additional 
types of electronic circuits, both under- 
the-chassis mounted ard plug-in types 
Where plug-in circuits are utilized, the 
chassis may be left permanently wired, 
permitting most miniature type tubes to 
be used with an octal socket. There are 
many forms of oscillators, timing, trig- 
gering and other circuits which can be 
readily adapted for use with the unit 

The utilization of single sheets de- 
scribing various aspects of each circuit 
makes it possible to serve a wide level 
of student ability and experience. The 
beginner or slow learner may require 
complete information, whereas the ad- 
vanced or more able student may be 
given limited information and be ex- 
pected to carry on from that point. The 
use of this type unit tends to place re- 
sponsibility upon the student and does 
much to relieve the teacher of minute 
details, permitting him to spend the 
greater portion of his time in overall in- 
struction and in the evaluation of learn- 
ing. There is also an excellent oppor- 
tunity to utilize the more advanced 
student in the planning and develop- 
ment of additional circuitry, including 
measurement techniques and an analysis 
of expected results. 4 
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DIODE DETECTOR 
Crystal and Vacuum Tube 











z 


I. Operation: Both are half-wave rectifiers; therefore when 
the R.F. signal on the anode swings positive, the rectifier 
conducts and the rectified current flows through the load 
resistance. 

Because the D.C. output voltage of a rectifier is directly 
proportional to the A.C. input voltage, the D.C. across the load 
resistor varies in accordance with the amplitude of the R.F. 
carrier and thus reproduces the A.F. signal. A filter capacitor 
is used to smooth out the R.F. variations, but it should not be 
large enough to attenuate the high audio frequencies excessively. 
Il. Advantages:The diode method of detection has the ad- 
vantage of producing less distortion because the dynamic char- 
acteristics of a diode can be made more linear than those of 
other detectors. There is only a very slight reverse current in 
the case of the crystal and none in the vacuum tube. The 
circuitry of the diode detector is extremely simple and in- 
expensive. The crystal diode requires no heater circuit; the 
diode tube does. The crystal is much smaller and cheaper. 
III. Disadvantages: Against the diode unit is the fact that 
it draws power from its input circuit, thereby reducing the 
overall- selectivity of the receiver. No diode is capable of any 
signal amplification, R.F. or A.F. 

IV. PartsList: GC: ...365 uufd. var. 
C: ...100 uufd. cer. 
L_ ...Tapped Ferri-loopstick 
R: ...500K to 1 Meg. load 
R: ...Alternate load, 2000 ohm headset 
V_ ...6H6 diode tube 
G ...1N34A Germanium diode 














Example of a typical instruction sheet including schematic, 
circuit description, and parts list. 
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Example of a physical layout to accompany the instruction 
sheet shown above. The wiring is oriented to accommodate 
a crystal, thermionic, or plug-in detector without any change. 








CONTINUITY 
CIRCUIT TESTER 


M. D. ROBERTS and W. O. SATTERLEY 


Associate Professor of Industrial Technology and 
Assistant Professor of Engineering Graphics 
Purdue University, Lafayette, Ind. 


An adequate general shop program 
must include some electricity. To work 
with even the most basic electrical cir- 
cuits it is convenient to have some type 
of continuity tester available for check- 
ing purposes. For those who have the 
necessary facilities to fabricate such a 
tester for classwork on the elementary 
level, we want to pass on this idea. It 
is a useful and practical project for any 
general shop program. 

The project involves the application 
of simple sheet metal technique. If the 
gauges are adhered to, the unit can be 
built on a simple workbench without the 
use of sheet metal bending machines (al- 
though, if available they will simplify 
the operations). The parts are readily 
available from standard supply outlets, 
or may be obtained in kit form for 
slightly less 


Steps in Construction 
A. Top and Side Section 

1. Obtain thin gauge steel, 26 ga. pre- 

ferred, and lay out according to sketch. 
Cut away unwanted portions with 
hand snips 

3. If sheet metal brake is available, 
bend % in. edge up to 90 deg. 

4. Moving to end of brake to allow 
¥ in. section to be outside, insert four 
sections under and bend fifth section 
up 90 deg 

5. On dotted line move out fourth 
section, bend also to 90 deg. and con- 
tinue until all sections have been bent to 
a 90 deg. angle. Some difficulty will be 
encountered with last two bends. It 
may be necessary to partially open 
bends two and three to get number four 
completed. This will do no harm, how- 
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ever, since it can be pushed together 
by hand after removal from the brake. 

6. The alternate method of bending 
without a brake is accomplished by ac- 
curately machining a hard wood block 
to fit snugly into the box when bent to 
shape. Subtract thickness of metal from 
dimension of wood block when ma- 
chining it to size. 

7. Clamp the metal in a vise with the 
layout lines next to the block. A second 
wood or metal block on the other side 
of the metal will facilitate the opera- 
tion. 

8. While thus clamped in the vise 
bend and gently hammer the sections 
around the wood block until it fits 
snugly inside. Start with top section be- 
tween blocks by this method, and bend 
side and end portions around. 

B. Bottom and Back Sections 

1. Proceed in the same manner with 
layout and bending the bottom and 
back sections. 

2. Insert this section in place. 

3. Solder around the edges and back 
to insure stability. 

4. Drill four holes through bottom 
side along edges for rubber feet 


Bill of Materials 


set of test leads, 48 in. long 

pin jack, black, insulated 

pin jack, red, insulated 

pilot light assembly with jewel front 
14g in. hole size 

No. 49 pilot light bulbs (1 for spare) 
rubber mounting feet 

No. 4 by % pan head sheet metal 
screws 

large size flashlight cell 


C. Front Section 

1. Obtain heavier metal, 22 or 24 ga 
and lay out front section. 

2. Cut away unwanted portions, and 
punch or drill and file holes to size. 

3. Bend side sections around to fit 
snugly over end of case 

4. Locate and drill holes in case to 
match sheet metal screws 

5. Insert screws, file corners off and 
paint all outside and inside surfaces of 
metal box. Wrinkle finish paint is sug- 
gested. 

D. Internal Brass Section for Battery 
Mount 

1. Obtain heavy gauge spring brass 
18 or 20 ga. 

2. Lay out, cut away unwanted por- 
tions and bend to dimensions shown 

3. It will be necessary to bend the 
back portion at the top edge so ade- 
quate contact will be made on the bot- 
tom of the dry cell. 

4. The corners should also be bent 
around so the dry cell cannot slip from 
side to side. 

E. Assembly 

1. Mount red pin jack on right side 

2. Mount black pin jack on left side 

3. Mount pilot light in center. The 
pilot mounting holds the brass section in 
place against the front section. 

4. Solder a short wire between the 
terminal of the red pin jack and the 
shell terminal of the bulb socket. The 
center terminal of the bulb socket 
touches the positive end of the dry cell 
which results in a positive (red) polarity 
on the red pin jack. This is a polarity 
color used repeatedly. 

5. Solder a short wire between the 
terminal of the black pin jack and a 
convenient point on the brass section 

6. Insert the bulb and battery and 
see that the latter has sufficient tension 
against it to stay in place. 

7. Insert the entire assembly in the 
case and screw on the cover. 

8. Insert the test prod pin plugs, 
touching the prods together should light 
the bulb which indicates good con- 
tinuity. 

9. It is desirable to have an extra 
bulb readily available. One may be 
screwed into a spiral socket made from 
a soft piece of No. 14 copper wire and 
soldered onto the brass section. ‘ 


1A/VE for OCTOBER, 1960 

















sd 


yo 


LOCATE AFTER 
/ BENDING 











cme me meee ee ee ee ee es es ees ee be 








5 


























INTERNAL SECTION 
BATTERY 
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MATERIAL 
FRONT 24 GA-CRS. 
q J BACK & BOTTOM |24-26GA-CRS. 
_— [TOP & SIDES 24-26 GA-C.RS. 
DETAIL-A _|INTERNAL SECTION|20 GA. BRASS 
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A HEAVY DUTY 
ELECTRIC ETCHER 


This electric etcher is a very good 
project for a high school electricity 
class. Every school shop should have 
one and it will be a very useful tool 
around any factory, auto service garage, 
machine shop, home work shop, or any 
shop where tools should be marked for 
identification purposes. 

An electric etcher will mark on any 
ferrous metal. The mark will not rub 
off or wear away. It will mark on drill 
bits, steel rules, chisels, saws, and other 
tempered tools. 

Four etching heats of 220, 330, 440, 

R. L. GRANDLE and 680 watts provide a wide range of 
Instructor of Drafting, East High School, Wichita, Kans. marking control. The depth of the mark 
can be varied by the speed of writing 

or lettering. 
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Small tools nay be marked by placing 
them on the metal work plate. Larger 
articles may be marked by connecting 
them to the work plate with an auto- 
mobile battery booster cable obtainable 
at almost any auto supply store. 


The Transformer 


The most difficult part to make is the 
transformer. It should have a core size 
of 13% by 134 by 4 in. long. The pri- 
mary should be wound with 440 turns 
of No. 14 Formvar magnet wire. It will 
require about 350 ft. or about 4 Ib.:of 
wire. 

Wind the primary on a 1% by 1% 
by 4-in. wood mandrel. To insulate the 
primary from the core wrap the mandrel 
with several layers of motor insulating 
paper. This paper can be held in place 
with masking tape. 

Begin winding the primary by leaving 
about a 6- or 8-in. lead. Keep the turns 
tight and closely spaced. If you use 
Formvar insulated wire, you will not 


1A/VE for OCTOBER, 1960 


Quantity 
3 Ib, 
25 ft 
20 Ib. 
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Bill of Materials 


Part 


Formvar magnet wire 

Formvar magnet wire 

Transformer iron 

Pencil handle 

Pencil point 

Etcher head 

Work plate 

Ohmite tap switch 

Ground cable connector or 
machine bolt 

F H Woodscrews 

F H Stove bolt 

Electric cord 

Electric plug cap 

Electric copper cable 

Hinges 

Suitcase catch 

Handle 

Box end 

Box top 

Box bottom 

Box sides 

sox removable top 

Cord winder 

Block 


Material 


No. 14 
No. 10 


14”x1%"x 44%” 
” dia. x 1%” 
”" dia. x 17%” 
x6%”"x 6%” 


Maple 
Copper 
Brass 
Alum. Alloy 
No. 22 
” dia. x 44” 
*< i" 


White pine 
White pine 
White pine 
Fir plywood 
Fir plywood 
Maple 
Maple 








need to insulate between the layers. At 
265 turns take off a tap by forming a 
large loop 6 in. long. Mark this tap No 
1, keep on winding and take off tap No 
2 at 310 turns, when the entire 440 
turns are on the coil, cut off the surplus 
leaving a 6 in. lead. The end of the 
coil must be bound with electricians tape 
to keep the wire in place. Wrap about 
1 or 2 layers of the motor insulating 
paper to insulate the primary from the 
secondary. This paper must also be held 
in place with masking tape to keep it 
from slipping 

We are now ready to start to wind 
the secondary. It is wound with No. 10 
Formvar insulated wire. It will require 
6 turns of 4 No. 10 wires in parallel 
Do not use more than 6 turns on the 
secondary and you must use at least 4 
No. 10 wires or their equivalent. Leave 
at least 12 in. leads at each end of the 
secondary 

Wrap the secondary tightly with elec- 
tricians tape to bind it in place. This 
completes the winding. 

Remove the wood mandrel very care- 
fully and bind the coils together by 
wrapping with small strong twine. Wrap 
through window and around the coils, 
bind in each of the four corners of the 
window. If necessary, wrap the entire 
coil with electricians tape. 

The core may be made from an old 
burned out transformer purchased from 
a salvage yard. After removing the 
laminations from the old transformer, 
they should be cleaned in a solvent 
before cutting them to the required size 
You will need about 15 or 20 lb. of 
transformer iron for your transformer 

For the core through the coil, the 
laminations should be 15% in. wide and 
6 in. long. The end lamination should 
be 154 by 5% in. The top and bottom 
laminations should be 1 by 6 in. The 
completed transfc <mer core will be 154 
by 15 by 6% by 7% in 

After making the case, attach the 
completed transformer to the lower side 
of the removable cover 

The rotary switch must be of a heavy 
duty type. capable of carrying at least 
10 amperes. It can be either home made 
or a purchased one designed for a bat- 
tery charger. It must have at least 4 
contact points, and may be obtained 
from an electrical supply house 

Mount the work plate on the top of 
the removable cover. The work plate 
should be % in. thick and may be either 
aluminum or steel 

Connect one end of the secondary to 
the lower side of the work plate. The 
other end of the secondary should be 
connected to the etching pencil by 
means of a very heavy flexible cable 
A 5 ft. section of no. 1 gauge cable from 
an arc welding machine makes a satis- 
factory lead. Solder the cable to the 
brass etching head 

To use the etcher, slide the etching 
pencil firmly over the work. It creates 
a very small arc which melts the surface 
of the work. If the point sticks or arcs 
to the surface being marked, too much 
heat is being used, try a lower setting 
on the switch. 
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A SOLDERING JIG 


ROBERT J. MOUSER 


Instructor of Electricity 
Neshaminy High School, Langhorne, Pa. 


From five years’ experience in teach- 
ing electronics, the author has lecrned 
that most kit and construction disap- 
pointments in electronic construction 
stems from poor placement of parts and 
— more important — from poor solder- 
ing. To meet this need, he has devised 
a soldering jig. Using it the students 
have been highly interested in this sort 
of practice activity and they have ex- 
perienced less failure. 

The most important feature of this 
jig is the fact that it gives the student 
soldering practice. In addition, it gives 
him the opportunity to handle electronic 
equipment and offers an introduction to 
some electronic terms. This jig has 
purposely been made small so that the 
student will acquaint himself with work- 
ing in confined space (such as the bot- 
tom of a radio or TV chassis). He works 
with various types of wire. He does 
not, however, work with real condensers 
and resistors due to the cost of this 
equipment. The author has made sub- 
stitute (dummy) parts for this first job 
by cutting % in. diameter dowel rod 
into 1 in. long pieces and drilling a hole 
thru it to receive a piece of No. 18 
(skinned bell) wire. It is held in the 
dowel rod by a drop of cement on each 


end. These parts will stand much wear 
and are well received by the student. 

The size of the jig and the other re- 
lated parts can be varied to suit ma- 
terial available 


SHEET METAL OR SHEET TIN TO 
REPRESENT A RADIO CHASSIS 


STUDENT LAB NUMBER 
BASE - WOOD - 2x itxar 
E CHAMFER 


STOCK 6 POINT TIE STRIP 


Bill of Materials 


Quantity Part 
Base Pine 
Dummy chassis 
Screws 
Dummy resistor 
Dummy condenser 


M aterial Size 
Sheet tin 


Dowel rod 


YM x 14x4in. 
2x 3% in. 
%xNo.4rh. 


% in. dia. 


Scrap wire 
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ROGER J. WEAVER 


Electronics Instructor, George Washington High School, 
Indianapolis, Ind. 


This teaching aid, which will help 
explain the internal construction of the 
four main types of commonly used vac- 
uum tubes, is easily constructed in your 
own shop from materials readily avail- 
able there. It is large enough for all of 
the class to see what is being discussed. 

The heater for this model is made up 
by twisting a pair of 12 gauge bare 
tinned copper wire. Actually the heater 
of a vacuum tube is a bundle of folded 
wire carefully insulated so that the folds 
don’t short circuit to each other or to 
the cathode into which the bundle of 
heater wire is pressed. You could even 
substitute a flat strip of copper to rep- 
resent a heavy filament of a diode if 
you desired. The actual heater wire is 
folded to make it non inductive 

The cathode of the model is a piece 
of aluminum tubing of about % in 
diameter and about 4 in. long supported 
by pieces of 12 gauge bare tinned copper 
wire. The outside of the real tube 
cathode is coated with a white coating 
of chemicals. To make the model cath- 
ode resemble it, coat the outside with 
white paint. If a July 4 sparkler is avail- 
able what a fine simulation of emission 
can be made by lighting it and using it 
as a cathode. 

The three grids are all made of bare 
12 gauge tinned copper. wire. They are 
each formed over a round surface such 
as a metal can. Then the turns are 
spaced and soldered in place along each 
side to the supporting wires. The spac- 
ing of the turns of real grids varies 
depending upon the type of tube. Iron 
wire might be used and spot welded into 
place if the equipment is available. Iron 
wire is more rigid and would bend less 
easily. 
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The anode or plate is made of sheet 
aluminum. It is formed into a cylinder 
with a lock seam. Make it large enough 
to cover the other parts of the model 
tube and give plenty of space between 
the grids and the cathode. The grids 
shouldn’t touch the plate. The writer 
thought of giving the plate a coat of 
flat black paint but since it is in front 
of a jet black background it would fail 
to show up as well as a bright aluminum 
plate would show. 

The base of the model is black walnut 
with holes drilled in it for each of the 
supporting wires which hold the parts 
in place. It would be possible to mount 
the walnut base on a larger base and 
thus make it possible to hold the model 
tube upright while on a table top. The 
model shown is mounted on a panel of 
plywood covered with glue then black 
flock (giving it the appearance of black 
velvet). The panel is mounted in a wide 
frame much like a shadow box frame 
finished in turquoise enamel. 

Dusting or spraying with flock causes 
quite a dust and it is irritating to your 
respiratory system. Do the work outside 
if at all possible. It will make cleaning 
up afterwards much less difficult. Flock 
goes a long way and can be obtained in 
a variety of colors. It can be used for 
different types of display panels. 

The sketches show just how the parts 
of the model may be assembled to dem- 
onstrate different types of tubes. 

Students can readily construct this 
model for you and you will find that 
both student and instructor will be well 
repaid for their time and efforts. Your 
teaching will be made much more 
effective. 4 
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If your school shop can use a sheet 
metal brake — or perhaps a smaller ma- 
chine to supplement your present shop 
equipment — this project will interest 
you. The work can easily be handled by 
a group of your more advanced students 
in metalworking. For this group, such 
a project has a built-in incentive, since 
it will be put to actual use in the shop 

The project involves several metal- 
working operations: layout, lathe-turn- 


25” LENGTH 
6” CHANNEL 


METAL-BENDING BRAKE 


ing, welding, drilling, tapping, hacksaw- 
ing, and hand filing. The materials are 
probably already available in the shop, 
since nothing hard-to-get was used. The 
brake shown has been in use for nearly 
two years now and is entirely satis- 
factory. 

The brake will handle sheet metal up 
to 16 gauge in thickness and 20 in. in 
length. The clamp-bar is adjustable for 
different metal thicknesses. Auxiliary 
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clamp-bars permit handling special bend- 
ing jobs, such as the forming of box 
corners. 

The brake is supported on angle-iron 
legs. These are welded up from 1% in. 
angle iron and bolted to the bed of the 
brake. The leg assembly could be de- 
signed for bolted rather than welded 
construction, if you will have to have 
your welding done. 
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serves as the bed of the brake. Support 
pieces for the bending leaf and clamp 
are cut from 2 in. angle iron. 


The Clamp Bar 


The clamp-bar support is cut from 
% by 5% in. steel bar. The clamp-bar 
shown was made from a length of dis- 
carded planer blade with the cutting 
edge ground to a radius. You may be 
able to get a set of worn-out planer 
blades from your local lumber yard. If 
not, the clamp-bar can be made up from 
other stock and milled or filed to shape. 
Almost anything available with this 
cross-section will serve, since the bar 
has good backing. Planer blades have a 
hardened cutting edge which cannot be 
cut with the hacksaw. Cut through the 
soft back of the blade to the hardened 
edge, then break this by clamping the 
blade in the vise and snapping it off 
quickly. Grind the ends smooth. 

The cams which actuate the clamp- 
bar are turned in the lathe. Easiest 
method is to turn and drill the cams 
and then weld them onto the shaft. 
Turn the outside of the cams true and 
cut them off to length. Then clamp the 
cam in the 3-jaw chuck with a % in. 
spacer under one jaw and drill the 


center hole. This will give a % in. cam 
action. Make certain both cams are 
mounted in the same position when they 
are welded to the shaft. The cams could 
be made without the use of a lathe, if 
necessary, by cutting off sections of 
round-stock of the proper length and 
diameter. Mark and drill the shaft holes 
Y% in. off-center. 

The clamp-bar is held against the op- 
erating cams by a pair of auto valve 
springs. This makes the clamp self- 
releasing when the lever is thrown to 
remove the work. 

The bending leaf is made from a 
length of 2 in. angle iron, with pivots 
welded to each end. To work properly, 
the corner of the angle iron must be on 
the axis of rotation. This is the only 
part of the brake which requires care- 
ful fitting if the brake is to operate 
properly. Square the ends of the angle 
iron in the lathe or by cutting-off in a 
power saw. If these are not available, 
make the cuts carefully by hand and 
then square up with the file. The end 
pieces which form the pivots for the 
bending leaf may be turned in one piece 
as shown, or built up from two pieces. 
These pivots must be accurately posi- 
tioned and welded on the ends of the 
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Auto valve spring returns clamp b 
to open position. 


Quadrant adjusts clamp bar for 
differing thicknesses. 


ar 


Bearings for bending leaf and bar. 
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... bending 
brake 


bending leaf. Do this after the frame 
and base are assembled. Mount the 
pivot bearings, making certain they are 
in proper alignment. The bearing-centers 
must lie on a line with the face of the 
angle iron member which backs up the 
bending leaf. Place the pivots in the 
bearings, and slide the angle iron bend- 
ing leaf into position between them. 
Clamp it securely to the angle iron back- 
ing member, using C clamps. 

When everything is in alignment, the 
pivots are tack-welded to the bending 
leaf, which may then be removed to 
finish the welds. A pair of handle sock- 
ets, made from % in. pipe, are welded 
to the leaf as shown in the drawings. 


Thickness Ad‘ustment 

The heart of the assembly is a shaft 
with a cam in the center. This is turned 
in one piece (or may be built-up) from 
1 in. diameter stock, leaving the cam 
portion oversized. When the shaft is 


finished, the piece is chucked off center 
by clamping a \%e in. shim under one 
jaw of the chuck. The resulting cut will 
produce a cam with a \% in. throw, 
sufficient to adjust the clamp-bar for 
any metal thickness that will be bent. 
To mount and lock these adjusting 
cams, a 4 in. long sleeve is welded to 
the outside of the adjustment quadrant 
and a hole drilled through both sleeve 
and shaft for a locking pin. In mount- 
ing the adjusting cams, make certain 
that both cams operate in the same 
direction. Position of the lobe may be 
marked on the end of the shaft for 
reference when assembling. After the 
clamp-bar and adjustment assembly are 
mounted, the adjusting quadrants can be 
marked off for the different thicknesses 
of metal by clamping a sheet and adjust- 
ing the bar to contact the work at both 
heel and toe. These positions may then 
be marked on the quadrant with scriber 
or metal stamps. 

The bending and clamping handles are 
made from any suitable bar stock. A 
coat or two of good machinery enamel 
completes the project 





UNIVERSAL 
AUXILIARY 
WELDING TABLE 


MARION E. MADDOX and CLARENCE JOHNSON 


Associate Professor and Student of Industrial Education 
University of Arkansas, Fayetteville 


This universal auxiliary welding table 
is mounted on heavy tie-rod end and 
supporting shaft. It can be attached to 
a regular welding table. All parts are of 
iron to withstand heat 


Materials 

1 Heavy truck tie-rod end 

1 Shaft 29 in. long, of sufficient size 
to attach to tie-rod end and strong 
enough to support the auxiliary table 
and working load 

1 Strap of iron 4% by 1 by 7 in. long, 
for attaching auxiliary table top to the 
tie-rod end 

1 Strap of iron % by 1 by 9 in. long, 
for clamp bar to hold work to the auxil- 
iary table while being welded 

1 Iron % in. thick and 12 by 12 in., 
may be left square or cut round. 

2 Bolts % by 1 in., with flat heads, 
for attaching the supporting bracket to 
the auxiliary table top 

1 Bolt %e by 4 in 
for clamp bar 
2 Straps of iron “%e by 4% by 2% in. 


with wing nut, 
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long, for mounting the shaft under the 
large welding table top. 

4 Bolts for attaching the shaft to the 
large welding table. 


Steps in Procedure 

1. Attach tie-rod end to the shaft 
(May be welded or clamped.) 

2. Cut 2 irons for clamping the shaft 
to the large welding table 

3. Drill holes in the 2 irons 

4. Drill holes in the large table for 
clamping the shaft to the table 

5. Bolt the shaft to the large welding 
table. 

6. Shape the supporting bracket for 
attaching the auxiliary table top to the 
swivel bolt in the tie-rod end 

7. Place the bracket on the swivel 
bolt and tighten the nut 

8. Drill the 2 holes in the auxiliary 
top and bolt it to the bracket 

9. Shape the strap of iron to form 
the clamp bar. 

10. Drill hole in clamp bar and bolt 
it to the auxiliary table top. | 
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INEXPENSIVE PLASTICS OVEN 


GERALD L. STEELE 


Chairman, Industrial Arts Department 
Orono Public School, Long Lake, Minn. 


This inexpensive oven was designed 
and built by the instructor at a total 
cost of about $10.15 

To make the oven you need to cut 
out the five main parts from 26 ga. 
galvanized sheet iron as indicated in the 
drawings. Bend the pieces to shape in 
a box with a pan brake or between two 
pieces of angle iron clamped together. 
The flanges around the door on the front 
of the oven body are bent in so there 
are no sharp edges that one can get 
cut on when working rapidly with hot 
plastic. After forming, the parts of the 
oven may be soldered, riveted, or spot 
welded together as one sees fit. The 
original model was soldered at all joints 
The shelf brackets are formed from 
scrap pieces of sheet metal and riveted 
into the body. The shelves are cut from 
expanded or perforated sheet metal and 
bent down in front and up in back to 
give them strength. They are removable 
to allow use for other purposes. 

The heater body is removable so it 
can be used as a separate heater unit 
over a vacuum or pressure forming jig. 
This feature makes it more versatile in 
the small shop 
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The electrical wiring has been deliber- 
ately kept simple to cut down on the 
cost of the unit. Two short pieces of 
electric iron cord have been used with 
inexpensive plugs on the ends. An ex- 
tension cord with a multiple socket is 
used to supply current to the two units. 
Infrared heat lamps supply the needed 
heat and do a rapid job. One-eighth-in. 
acrylic (Plexiglas or Lucite) plastic can 
be heated for bending in four to five 
minutes, Due to the rapid heating, care 
must be taken not to leave the plastic 
in the oven too long as bubbles may 
appear on the surface of the plastic. 

Temperatures of 375 deg. can be 
reached on the top shelf, 250 deg. on 
the lower shelf and 175 deg. on the 
bottom of the oven. The difference in 
temperatures is due to the type of heat 
produced by infrared lamps. No insula- 
tion is necessary on the oven as the heat 
is just right to maintain 
proper temperatures. 

Gloves should be used to handle hot 
plastic. Many fine projects can be made 
from bent plastics and may be used 
successfully in grades 7 through 12. 4 
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A FUNCTIONAL GUN RACK 


WILLIAM E. MAYER, JR. 


Student of Industrial Arts 
State University of New York at Buffalo 


“What is required in order to create 
a functional gun rack that could be 
fastened to any type of interior wall?” 
This was a design problem the writer 
had in the industrial arts woodworking 
laboratory at the State University Col- 


lege of Education at Buffalo, New York. 

This resulting gun rack lends itself to 
a wide variety of materials and proc- 
esses. It can be used as au individual 
experience or adapted to a mass pro- 
duction line. Clear acrylic plastic and 





haha 


TOM ROGERS 
Warrensville Heights High School 
Cleveland, Ohio 











This plastic tie holder is the result 
of many frustrating mornings trying to 
get the right tie out and not to have the 
remaining ties fall to the floor. 

The tie holder is a small item and 
can be placed right on the rod in your 
closet. The tie holder is light in weight 
and can hold as many as 30 ties. It holds 
narrow ties, wide ties, or both types if 
you prefer. It does not require an en- 
gineer to operate this little gem. Simply 
hang your ties over the plastic hook; 
when you need a tie, all you do is 
select the one you wish to wear and 
pull it out from the holder. Whether it 
is the top tie, the middle one, or the 
bottom one, just pull the tie toward the 
front of the holder and lift the tie as 
it reaches the front bar. The other 
ties will remain in place without any 
straightening or picking up to do. When 
you are ready to replace the tie just 
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poplar were combined in the design of 
the rack. Simplicity of line and form 
permits the use of this article in a 
variety of room decors. 

This particular form consists of two 
pieces of Plexiglas (14 by 2 by 24 in.) 
which make up the cross panels, and 
two end brackets of poplar (34 by 3 by 
7% in.). Fastening the rack to the wall 
can be accomplished according to the 
type of wall on which the gun rack will 
be placed. 

Perhaps the best feature of this gun 
rack is that its design lends itself to a 
variety of materials. Aside from the 
wood the end brackets could be made 
from plastic and the cross panels could 
be made from wood or metal. With a 
little imagination this rack can be altered 
to receive any rifle. 


A PLASTIC TIE HOLDER 


place it on top of the others. Now 
doesn’t that seem easy? 

With this one project we can teach 
the students many of the basic proce- 
dures involved in working with plastics. 
A few of the basic steps are the cutting 
of plastics, filing the edges, sanding and 
polishing, and the forming of plastic. 
To the enterprising industrial arts in- 
structor, design and decorating can also 
be added to this project before the 
forming process. Patterns, initials, cut- 
outs, and internal carving will add much 
to the fihished project. 


Procedure 

1. Select the plastic and cut out the 
basic design of the tie holder. 

2. Sand and finish all edges. Be sure 
to have the hook portion of the holder 
perfectly round as this will effect the 
way it will hang. 

3. Select the pattern or the design for 
the front bar. 

4. Heat the plastic until it becomes 
pliable and then form it. If you do not 
have a plastic oven at your school, try 
heating water on a portable hot plate, 
and leave the plastic in the water until 
it is pliable. 

5. Form the tie holder around a jig 
cut from scrap wood. Be sure your jig 
is smooth as each mark or scratch will 
show up on the plastic tie holder. « 
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ECCENTRIC NUT 
CRACKER 


LEON |. REISSMAN 


Teacher, Industrial Arts 
J.H.S. 12, New York City 


This unusual nut cracker is quite 
simple in its construction, yet is capatne 
of exerting sufficient pressure to crack 
and shell many varieties of nuts 

This project lends itself very easily 
to the wood area of the general shop or 
the arts and crafts shop and of course 
the wood shop. The student will be 
tempted to select this project because of 
its uniqueness as well as its usefulness 
in the home. To the instructor, it is a 
way of demonstrating eccentric action 
and cam principles as well as teaching 
mechanical construction, use of material 
and design. 


Construction Details 

1. Lay out and trace the outline of 
the parts onto the piece of wood. 

2. Use a coping saw to cut the shapes 

3. Sandpaper rough edges and bevel 
edges 

4. Drill clearance holes for No. 8 
wood screws (No. 3/16 twist drill) in 
parts marked A and C only and in spots 
indicated by numbers 1, 2, 3, 4. (The 
arm part “C” is eccentric; it is drilled 
and mounted off center allowing it to 
swing open to accept nuts of assorted 
sizes. ) 

5. Assemble as shown. 4 
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Gluing the center to the bottom. 


Turning the center. 


Turning the inside. 


COOKIE JAR 


LOUIS BAROCCI 


Instructor of Woodworking 
Cudahy, Wis., High School 


A turned cookie jar of sufficient depth 
is an unusual project and at first glance 
seems impossible to make because of 
the deep internal turning. Through ex- 
perimentation in the school shop, we 
found that it can be easily turned by 
following the subsequent instructions 

Almost any clear stock can be used 
for this project. Glue up, face to face 
using bar clamps, five pieces of $,2,S 
lumber 34 by 9 by 20 in. The gluing 
should be done carefully so not to mar 
the two outer surfaces with the bar 
clamps. (If you have access to 4 by 
9 in. wide stock, the gluing operation 
is not necessary.) 

The next day remove the clamps from 
the stock and scribe two 9-in. circles 
on the poorer side of the glued-up stock 
and cut them out on the band saw 
These two pieces will eventually be 
glued face to face, so be careful not to 
mar or nick them in any way 

Screw the faceplate to one piece and 
turn the inside bottom half and the out- 
side contour of the cookie jar. The next 
operation is to glue the second piece of 
stock face to face with the turned piece 
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Remove the faceplate from the lathe, 
and with four bar clamps glue the sec- 
ond piece to the already turned stock 

The next day, remove the bar clamps, 
and with the tailstock center locked 
tightly against the stock, turn the out- 
side contour of the cookie jar and as 
much internal turning as can be done 
with the tailstock in this position. At 
this stage, remove the tailstock and do 
the remaining internal turning until you 
meet the bottom half that is already 
finished. When you have sanded the 
inside and outside thoroughly, you are 
ready to turn the cookie jar lid cover. 

A screw faceplate is used to turn the 
cover. Select a piece of stock to match 
the cookie jar 34 by 6 by 6 in. Glue 
at its center another block 34 by 2 by 
2 in. Screw the screw faceplate in the 
center opposite the 34 by 2 by 2 in. 
block and turn the lid as per the draw- 
ing. Check frequently to see that the lid 
fits the jar snugly. The entire cookie 
jar is now ready for the final sanding 
and finishing. Clear lacquer makes an 
ideal finish for this project 


Adapted from the author's Wood Projects You Will Like, The Bruce Publishing Co., 400 N. 
Brocdway, Milwaukee 1, Wis., cloth, 126 pp., $3.95. 
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A STAPLING 
DEVICE 


CARL H. HUBACHEK 


Instructor of Industrial Arts 
Branford, Conn., High School 


During the course of a year many 
papers are stapled together by both the 
students and the instructor 

Usually the papers have to be neatly 
arranged first, and then they are ran- 
domly stapled with the results being 
that the papers are not always evenly 
stacked and the staples are not always 
most effectively placed. This is particu- 
larly true in the case of the younger 
student 

The object of the device shown in 
the accompanying photographs is to 
make it easy to stack a number of 
papers neatly and to cause the staple 
to be placed in a predetermined place 
in the upper left hand corner of the 
papers. This particular device was de- 
signed to principally accommodate 8% 
by 11 in. paper when the paper is used 
with the long dimension vertical 

When the papers are placed on the 
bed of the device so there is no over- 
hang all papers in a group will be lined 
up and the staple will be applied in the 
proper place and will go through all the 
papers. Papers placed on the device in 
a disarranged manner can easily be 
neatly arranged by tapping them gently 
at the bottom and at the right side 
before they are stapled. 

This manner of stapling papers has 
proved quite satisfactory for use by the 
students in fastening their plans together 
and by the instructor for fastening 
plans, job sheets, instruction sheets, 
quizzes, and tests together. 

To make this unit a Bostitch B-8 


Soa) ae eee 


1A/VE for OCTOBER, 1960 


stapler was used, but any other make 
could be adapted. 

The plastic base of the stapler was 
removed to make it easier to fasten the 
stapler to a board. The metal base was 
then screwed into a routed out section 
in the face of the plywood bed. The 
gauges at the left and top are so placed 
that the staple is driven through the 
papers 34 in. from the top of the paper 
and so the end of the staple is % in. 
from the left edge of the paper. 

The dimensions of the bed and of the 
gauges should be so arranged that the 
papers to be stapled fit on the bed with 
the right edge and the bottom edge of 
the papers flush with the right edge and 
the bottom edge of the bed 

The wood at the ends of the gauges 
near the stapler are cut out so the head 
of the stapler can pass below the top 


surfaces of the gauges. If this precau- 
tion is not followed the stapler cannot 
be pressed down far enough to apply 
the staple through the papers. 

Because the stapler itself must be 
depressed below the tops of the gauges 
a new lever must be added. The new 
wood lever has a %-in. dowel through 
the back end. This dowel fits in a slot 

the back of the device making it 
easy to remove the wood lever to service 
the stapling machine underneath. Not 
only is the new lever necessary it also 
makes it even easier to staple papers 
because of the double lever now present. 

To date four of these units have been 
made and are in constant use. One of 
the units is used to staple a monthly 
news letter of eight pages or so which 
is sent out to a minimum of 100 people. 


TREE SPECIMEN DISPLAY 


JAMES SCHILLEMAN 


Pilgrim Park Junior High School 
Elm Grove, Wis. 


The display case pictured is one of 
50 such cases which have been devel- 
oped by the writer as an aid in the 
teaching of tree and lumber identifica- 
tion. Each tree considered for this col- 
lection yields commercially important 
lumber and is found growing in the 
United States except for a few which 
represent popular school shop woods that 
are imported from foreign countries. 

Most of these herbarium materials 
were collected first hand by frequent 
visits in the woodlands of the midwest. 
Some were sought out and contributed 
by friends living in the western pine 
region and in the southern forest of the 
United States. The foreign species were 
obtained through several commercial 
buyers of foreign woods and through 
service personnel abroad. 

Much of the original color of the 
leaves, buds, blossoms, etc. has faded 
with age but in its entirety, the display 
adds much to the decor of a woodwork- 
ing shop. Each case has glass over its 
front for protection purposes as well as 
to insure cleanliness. 

Specifically, each case contains the 
following items 

1. A piece of old and/or new bark 
approximately 4 by 6 in. in size. 

2. A sample of the raw wood 

3. The seed or fruit of the tree. 

4. A bud and/or blossom of the tree. 

5. A description sheet containing the 
following data: (a) genus, (b) the prin- 
cipal lumber specie names, (c) grain 
texture, (d) comparative strength, (e) 
finishing properties, (f) degree of warp- 
age, (g) comparative weight, (h) the 
general size of the mature trees, (7) 


where it is grown in abundance, (7) 
general uses, and (&) other interesting 
data pertaining to particular uses, pe- 
culiar characteristics, unusual growing 
features, etc. 

To supplement this display, the writer 
has another of some 80 boards 34 by 6 
by 30 in. in size which better reveal the 
lumber. Each is sanded on four sides 
and is finished with clear varnish on the 
best surface. Neither display is complete 
by anv means but they serve the pur- 
poses for which they were intended. 4 
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Learning a new measuring system 
when one is not thoroughly sure or 
reasonably well acquainted with an old 
one (such as the inch system) is some- 
what confusing to new students of 
printing 

The enlarged scale, devised to check 
a student’s ability to measure with both 
nonpareil and inch scales is a portion 
of a regular 12-in. line gauge. It has 
an advantage over the real object in 
that group demonstrations can be given 
and proportions or sections of each 
division are more easily seen. 

One testing strip is inserted in the 
slide and an explanation given of each 
dot or proportion of the scale being 
taught. If the student has the idea of 
what the procedure is, a new strip is 
inserted and the student is on his own 
in answering the query of that particular 
strip. Additional check strips are in- 
serted in the slides underneath the 
tester 

In operating the line gauge tester, the 
amber sliding section is moved from 
zero position so the line is above a 
mark on the test strip. Following the 
line to the scale and reading the propor- 
tion or part of either scale is a problem 
for the student to answer. 

Test strips with red handles are for 
the nonpareil and pica side, while those 
in black are for the inch side. Addi- 
tional strips can be made or as on this 
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LINE GAUGE TESTER 


BERNARD J. VESELY 


Instructor of Graphic Arts 
Whiting, Ind., High School 


aid, additional problems can be inserted 
on the strips in colors and marked thus 
on answer sheet the student is to turn 
in, or follow, on a verbal test. 


Construction of 
Line Gauge Tester 


Draw an accurate layout of the proj- 
ect to the dimensions listed, or, if you 
prefer, to a smaller or larger size. One 
easy way to secure the proper propor- 
tions, is to photograph a line gauge, 
develop the negative and project it to 
the size you wish. Ascertain the posi- 
tion you wish for the sliding strips. 
Using the accompanying layout, the bill 
of materials include: one piece of wood, 
44 by 6 by 17 in. and seven pieces 4 
by ¥% by 14 in. and one piece of Plexi- 
glas “Ye by 2% by 8 in. 

The six-in. piece of material is first 
grooved for the sliding strips and 
grooves on each side for the Plexiglas 
slide. Tilt the saw table (or arbor) ap- 
proximately ten deg. to cut the grooves 
for the dovetail strips. One-fourth in. 
opening on surface and approximately 
three-eights at bottom of groove, one- 
fourth in. deep. Make cuts entire length 
of piece. 

While saw table (or arbor) is tilted, 
bevel the strips to fit the grooves with 
a little play (to allow for painting) so 
they will slide freely. Use a piece of 


scrap wood to make strips to fit tightly 
in the groove at the top end of line 
gauge from the zero point of gauge to 
rounded end. 

Now that the strips are cut and the 
grooves made and partly plugged, the 
saw table (or arbor) can be leveled 
again for groove cut of Plexiglas slide. 
Make this the width of the saw cut or 
even a trifle deeper. 

Mark off the curved end with com- 
pass, and cut off on band saw. Hold 
scrap in place to complete the 4 in. 
radius, mark, and cut the two pieces 
which can be glued on. Plug the groove 
openings, sand the circular part, drill 
the hole, and smooth all surfaces of the 
entire piece. 

Cut one of the strips into 2 in. 
lengths, to be nailed on back to provide 
slide places for the extra strips. Make 
a stop strip also. 

The handle part of the strips can be 
rounded with sandpaper or smooth file. 
After painting them, indicate by small 
dots the dimension or number of points 
you wish the student to read on the 
proper scale. 

The teaching aid should first be sealed, 
then given two coats of aluminum paint. 
The lines can be put on with a painter’s 
wheel or brush; lettering and numbers 
with India ink or paint. 

The Plexiglas slide is easily bent on a 
form after heating. 
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> an instructional procedure, using an 


electric rule panel, on — 


TEACHING THE RULE 


CECIL SANDERS 


industrial Arts Teacher, School No. 9 
Industrial Arts Department 


In junior high school shop classes, 
learning to read a rule seems to be a 
difficult task. One does wonder why this 
is so when instruction on fractions is 
started in the second grade. 

In Indianapolis the second grade is 
taught to read the whole numbers and 
the halves on a rule. In the writer's 
seven years of teaching, however, he has 
failed to have a beginning shop class 
read a rule efficiently. 


Instructional Procedure 

To help the boys learn the rule, this 
method was tried. On the first day stress 
was placed upon the need and the 
reasons for knowing how to read a rule 
The students were told how industry 
uses different kinds of measurements 
and how they are applied in production 
To give some history of measuring, a 
set of charts that the writer received 
from Ford Motor Company was placed 
on the bulletin board. 

The next thing that was done was the 
use of the chalkboard on which were 
drawn some circles, rectangles, etc 
These were divided into the common 
fractional parts that would be found on 
a rule. This was done to try to get the 
boys to see how each fractional part 
is related to each other. At the close 
of this class session each boy was given 
a paper with a representation of an inch 
with each fractional part of the inch 
listed. This went to the %e-part of the 
inch. The boys were instructed to mem- 
orize the order of the fractional parts. 

The next class session was taken up 
with a review of the rule. A large mock- 
up of the rule was placed on the chalk 
ledge. This mock-up is about 8 inches 
wide and 4 feet long. It is divided into 
the first 3 inches of the rule. The teacher 
took his pointer and pointed to a read- 
ing and then he would call on some boy 
to give this reading. They were not al- 
lowed to use any helps until after a 
good try. If they failed to read it then 
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some one would help them in the read- 
ing or they could refer to their paper 
with the fractional parts listed. 

The next class meeting was taken up 
with review of the first part of the 
period, After the review the boys were 
giyen a test on the rule. The test was 
made up of a representation of the rule. 
It was drawn to actual size down to the 
sixteenths. At the bottom of the rule 
were points marked A, B, C, etc., with 
arrows from the letter to the exact 
point to be read. On the bottom section 
of the test paper were A, B, C, etc., 
with a short line at the side. On these 
lines the boys were to place the reading 
of the different points. On line A they 
were to place the reading of what the 
arrow is pointing to at letter A under 
the rule. The letters are mixed under 
the rule 


If the boys failed to get 75 per cent 
or better correct, then another test was 
given which was much like the first 
test only a different set of reading points 
were given. If they failed again to get 
75 per cent or more then they were 
sent to the electric rule panel, a device 
made by the teacher to help teach the 
rule. 

To work on the electric rule panel, 
the boy was given a 3 by 5 card. On 
this card is placed 10 readings that he 
is to locate. These 3 by 5 cards are 
made up by the teacher or some of the 
students. The readings on the card are 
the same that are on the answer part 
of the electric rule panel. The teacher, 
or another boy working with the student 
on the panel, keeps score of how many 
tries it takes him to find the correct 
answer. If he has to take more than 
one try on 7 or more of the readings to 
be found, then he is given another try 
with a different card. Before the second 
card is given, the student is to spend 
some time in study. 

Even those who passed the first two 
tests are given a card and a chance to 
see what they can do. Most of them 
will pass it at once. They do not like 
to be left out so they get their turn. 
Often these students are teamed with 
those who failed so that they can get 
help and review in seeing these boys 
select the correct answers. 
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Making the Electric Rule Panel 


The electric rule panel is a box 2 in 
high, 13 in. wide, and 14 in. long. A 
piece of '4-in. plywood was used for the 
top face and the back. At the bottom 
of the panel is a regular foot rule. This 
was fastened on with two screws. This 
rule was drilled with a “%e-in. drill at 
the reading points desired before it was 
mounted to the panel. As many reading 
points can be used as the teacher wishes 
Brass escutcheon pins were then placed 
in the holes drilled in the rule. The 
escutcheon pins must be long enough 
to go through the rule, the facing ma- 
terial and enough sticking through to 
solder a wire to it 

The remainder of the top face was 
layed off into the same number of an- 
swer places as reading points on the 
rule. At these location-of-answer-places, 
a small hole was drilled for a small 
stove bolt. Enough stove bolts are 
needed for each reading point that is 
drilled for an escutcheon pin. 

After the stove bolts are put in place, 
little strips of wood %e by % by 13 in 
are located. These strips have the edge 
rabbeted a little so a card could go 
under the edge. The top and bottom 
strips have only one edge rabbeted but 
the others have both edges rabbeted 

On the underside of the top panel is 
the wiring. All of the wires are cut the 


At the right is a 

mock-up of a rule used 

in teaching the rule. 
Below is a front view 

of the electric rule 

panel and below, at right, 
is a view of the panel 
with the back removed to 
show the inside. 








same length. One wire is needed for 
each stove bolt or escutcheon pin. 
Stranded wire was used because it is 
flexible and will not be easily broken. 
Each one of these wires was soldered to 
the escutcheon pin. The other end of 
the wire was soldered so the strands 
would stay together. This end then was 
placed around a stove bolt. 

The reason for the wires all being the 
same length was the panel then can be 
changed whenever the teacher so wishes. 
It has been found that after a boy 
works on the panel a little while, he 
learns location of the answers rather 
than the rule. By changing the wires 
from time to time, this does away some 
with this problem. Whenever the wires 
are changed, one must be sure to change 
the answer cards to the correct place. 
If this is not done the boy could be 
taught the wrong readings 

After connecting the wires, place a 
small socket on the top face of the 
panel. Run the wire from the socket to 
the underside. Then locate where the 
dry cells are to be. Whatever size bulb 
is going to be used is going to determine 
how many dry cells to use. One of the 
wires from the light socket is brought 
to the brass strip at the end of the dry 
cells. The other wire from the light 
socket is brought out of the side of the 
panel. It must be long enough to reach 
on the top and have some slack in it. 





This wire will have a phone plug fas- 
tened to it. 

On the opposite side of the panel is 
another wire with a phone plug con- 
nected to the dry cells. This wire is to 
the opposite end of the dry cells of that 
of the socket wire. 

If the panel is wired correctly, it is 
a series. To make the light come on, 
one phone plug is placed on an es- 
cutcheon pin at the rule. The other 
phone plug is placed on the right stove 
bolt. This completes the circuit. The 
light will come on. 

A little caution must be used when 
the panel is varnished. The escutcheon 
pins and stove bolts must be cleaned. 
If this is not done contact will not be 
made. 

Little cards are then placed between 
the sticks. Holes are punched in the 
cards so the heads of the stove bolts 
can be contacted with the phone plug. 

In drilling the holes for the rule, the 
writer drilled only the fourths and half 
in the first inch. Between the first and 
second inch all of the readings of the 
eighths were drilled. Between the second 
and third inch all of the sixteenths were 
drilled. After the 3 inch mark through 
to 12, the reading points were mixed. 

A back is placed on the panel so the 
boys cannot tamper with the wiring. 
This was put on with 6 flat head screws. 
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Beware the Project 


ELBERT L. GARDNER 


The industrial arts project assumes 
many forms ranging from wooden tie 
racks to ceramic wall plaques. The 
emphasis placed upon the construction 
of these “useful” articles is somewhat 
alarming when viewed in the light of 
the flaming exhaust of a rocket blasting 
off from Cape Canaveral or a Russian 
base on the Caspian Sea heading for 
outer space 

There is little room for a course in 
“project construction” in the already- 
crowded public school curriculum with 
its necessary emphasis on science and 
mathematics. However, an_ industrial 
arts course that fulfills the aims of 
general education has a very important 
role to play in the liberal education of 
our youth. General education is that 
education which is needed by everyone 
regardless of sex or future occupation, 
for effective membership in our modern 
democratic society. While taking a men- 
tal roll call of the areas of knowledge 
generally recognized as being necessary 
for acquiring this type of education, 
the ommission of one most important 
area is conspicuous — comprehension of 
American industry 

No one can dispute the dominating 
influence of modern industry upon ‘the 
economic and social structure of Amer- 
ican society. Inasmuch as this society 
is primarily technological in nature, it 
is imperative that all youth have an 
understanding of the industrial basis of 
society. As a field of study it is far too 
important to be limited to a topic super- 
ficially covered in a social studies course 
The future of industrial arts as a fully- 
recognized school subject ultimately de- 
pends upon its success in imparting this 
knowledge. But how adequately does our 
present methodology accomplish this? 


Pro‘ect Experience 

In the industrial arts laboratory the 
productive processes of industry are 
studied through the planning and con- 
struction of projects. It is generally ac- 
cepted that through project construction 
the student may be expected to have at 
least a limited experience with 

1. Methods of production by organ- 
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izing a project on the mass production 
principle. 

2. Materials of industry by actually 
working with them in their various 
forms. 

3. Methods of fabrication through 
planning and construction. 

4. Types of occupations by working 
in the various areas. 

5. Safe working conditions and prac- 
tices while engaged in potentially haz- 
ardous operations. 

6. The development of some indus- 
trial skills through realistic practice. 

7. Social relationships and the need 
for co-operation through the personal 
organization of the laboratory. 

8. The need for good construction 
and design. 

9. Activities suitable for leisure time 

10. A feeling of importance and satis- 
faction by successfully completing a 
project. 


Shortcomings Viewed 

This somewhat abbreviated list of ex- 
periences is quite impressive. However, 
before the degree of emphasis to be 
placed upon the project-centered course 
of study can be intelligently considered, 
its possible shortcomings must be 
Through project construction 
cannot be expected to 


viewed 
the student 
experience: 

1. The actual industrial production 
line techniques employed in this age of 
automation 

2. The wide variety of materials, old 
and new, used in industry 

3. Modern methods of fabrication 
that cannot be utilized due to limited 
facilities 

4. All forms and levels of occupations 
found in industry 

5. The best possible construction and 
design for every project due to the 
limited fabrication processes and ma- 
terials available. 


Mr. Gardner is an instructor of in- 
dustrial arts, State University of 
New York at Oswego. 


6. Realistic organization of industry, 
e.g., functions of boards of directors, 
stockholders, corporation presidents, 
business managers, etc. 

In itself the project cannot adequately 
illustrate the extent of modern tech- 
nology and industrial organization nor 
their effects upon our way of life. It 
should be constantly emphasized that 
the project is not an end in itself, but 
only a means of making abstract tech- 
nical knowledge more meaningful to 
the student. The project-centered cur- 
riculum may be compared to a chem- 
istry course in which the students spend 
90 per cent of the class time experi- 
menting with the making of soap, hydro- 
gen, or invisible ink without the under- 
standing of basic theory. A chemistry 
set is not a substitute for the school 
subject, neither is project construction 
equivalent to the study of ixdustry. 
Therefore, it becomes evident that addi- 
tional teaching techniques must be 
employed. 


Additional Techniques 
Guided tours through manufacturing 
concerns, if they clearly exemplify 
subject material being studied, are ex- 
tremely valuable in affording the stu- 
dents an opportunity to witness actual 
mechanical operations and plant organ- 
ization. When this type of experience is 
impractical, motion pictures portraying 
the extent of the productive capacity of 
American industry may be utilized to 
replace or supplement actual visitation. 
Representatives from various divisions 
of labor and fields of industry may be 
invited to class as guest speakers. Their 
presentations create interest and give 
authentication to the course of study. 
Certain fundamental understandings 
of our technological society can only be 
imparted by the development of rela- 
tively abstract concepts. It is equally 
necessary for industrial arts to effec- 
tively verbalize certain areas of its sub- 
ject matter using the traditional class- 
room presentation as it is for the other 
academic subjects to utilize this method. 
There can be little doubt as to the 
validity of the project-approach in 
industrial arts. It provides strong moti- 
vation for the pupil and possesses con- 
siderable learning potential in the oppor- 
tunity it affords for experimentation. 
The great danger, however, is that the 
educational objectives will fade into the 
background and the physical activity 
will become thought of as being impor- 
tant in itself. If industrial arts depart- 
ments choose not to emphasize the 
industrial aspect of the course material 
applicable to general education eventu- 
ally the subject will be found in that 
limbo inhabited by those required sub- 
jects of yestervear: rhetoric, Latin, and 


Greek. 4 
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NEW..- School =~ ae 


A TOP TEACHING TOOL 


A complete bender, the Hossfeld has dies for all types of metal 
work. Students can work on ornamental iron work, eye bolts, 
“U” bolts, sharp square bends, edge bends, angle iron flange 
inward or outward, coils, scrolls, and others —all with the 
versatile Hossfeld Bender. Combination floor stand and cab- 
inet is included in low price, gives added convenience. 





omy 92/500 
— a mins 





cm 


BENDS bar stock (square, & a? 


flat, round), angle iron, stan- 


dard pipe, lightwall tubing. 











Because it needs no wrenches or special tools, the 
Hossfeld is always ready to use, yet can reproduce 
practically any everyday bend. Set up is quick, and 

see can be changed easily. You'll find the Hossfeld 
School Shop Iron Bender as invaluable as a bench 
vise. Order yours today. 


... HOSSFELD HAND OPERATED 
SCROLL BENDER 
Set the new Hossfeld hand operated Scroll 
Bender in your bench vise, and you can bend 
scrolls simply and easily. 
) ] 
“ONLY $9000 F.O.B. Winona, Minn. 


Low price includes set of frames, pin and roller, with dies for forming 
24%”, 4”, 5”, 6%”, and 8” diameter scrolls. Frames and dies can be purchased separately. Dies can be 


used in standard Hossfeld benders too. 


oe MANUFACTURING COMPANY — 
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TRENDS IN TRADE AND 
INDUSTRIAL EDUCATION 


Increased enrollment, more instruction in 
academic subjects, greater financial sup 
port: these are among the trends in trade 
and industrial education as revealed by the 
“Digest of Annual Reports of State Boards 
for Vocational Education to the Office of 
Education, Division of Vocational Educa 
tion,” for the fiscal year ending June 30, 
1959 

Progress in industry has diminished the 
demand for unskilled workers, and ma 
chine operators are being replaced by auto 
matic machines. On the other hand, there 
is an increasing need for maintenance me 


chanics with great technical skill and 


knowledge whose range of intensity is 
necessarily increasing. These factors demand 
changes in school curriculum 

As industry shifts to rural areas, there 
is a need for new training facilities, both 
preparatory and extension. Community sur- 
veys more and more are serving as the 
basis and guide for the development of 
local programs 

The report showed that citizens are be- 
coming more aware of the need for train- 
ing and more willing to give financial sup- 
port, as are state legislators. In most states 
there has been increased co-operation from 
labor and management and state agencies. 


TWINS IV DESIGN... TOPS IV FASE... 


MORGAN viseS mean more in your shop 


Comparatively speaking, these two 
MORGAN woodworking models 
are “twins” in quality of de- 
sign ...in ease of operation. 


The Junior Woodworker (Model 
300A) is scaled down in dimension 
and weight, but is built to stand 
the “gaff” of daily shop use like 
its 10A twin. (Hatdwood handles 
standard.) 


The MORGAN Model 10A is 
engineered for extra heavy serv- 
ice. As an added plus, the 10A 
features a slot type back jaw to 
insure carefree mounting ease. 
(Furnished with hardwood or 
aluminum handles.) 
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Both vise models feature the solid 
nut continuous screw design 
fully machined .. . with the stop 
in the front jaw. 


MORGAN means 
“years ahead service,” 


Remember 
more for 
with built-in value you can see, yet 
at no more cost to you. 


For further details on these models or others 
in MORGAN'S complete woodworking line, 
contact your local distributor or write: 


108-128 N. JEFFERSON ST CHICAGO 6, ILLINOIS 


There is, however, a continuing shortage 
of qualified people on state and local su- 
pervisory staffs. Many states have de- 
veloped plans for leadership development 
programs, based on the Annual National 
Leadership Development Conferences spon- 
sored by the Trade and Industrial Educa 
tion Branch. 

In 1959, day trade comprised 30 per cent 
of the total training and industrial educa 
tion classes. The greatest increase came in 
area vocational schools and junior and 
community colleges 

The female enrollment is now 17.5 per 
cent of the total in day trade classes 
There is an increased number of women 
in programs previously exclusive, such as 
commercial art, drafting, and printing 

In general, programs were revised to in 
clude more extensive instruction in math, 
science, related technology, human rela- 
tions, and communications. Training and 
industry educators met frequently with 
guidance personnel to provide materials 
for counseling with students and better se- 
lection of students. Rising graduation re- 
quirements (with emphasis on math, sci- 
ence, and foreign languages) affected 
enrollment in day trade classes. Expansion 
of preparatory programs in some states 
has been curtailed by over-crowded facil 
ities and lack of funds and competent in 
structors 

The placement of graduates has been 
very good. It often is better from post 
high than from high school programs 

There was a slight decrease in enroll- 
ment in co-operative training programs 
last year, but they are still important in 
providing preparatory training in areas 
where there are not enough students en- 
rolled, finances for sufficient facilities, or 
employment opportunities to permit day 
trade shops. 

In the extension training area, a variety 
of short-unit courses have been estab- 
lished to meet the specific needs of em- 
ployed skilled workers. Instruction in new 
skills and technology are needed to meet 
current industrial employment _require- 
ments. The skill of apprentice-training 
graduates has created competition for jour- 
neymen, who then turn to extension pro- 
grams, Although 1959 saw a slight decrease, 
extension training still comprises more than 
half the total enrollment in training and 
industrial education. There was a substan- 
tial increase in enrollment, especially female, 
in supervisory training programs. 

The number in apprentice training de 
creased slightly in 1959. Pretesting has been 
utilized in many states as a method for 
selecting students. Development of related 
instruction outlines for the major ap 
prenticeable trades has progressed 

Many states have been broadening their 
teacher-training services for training and 
industrial education. There is a_ trend 
toward raising the certification require- 
ments for beginners and requiring teachers 
to get a collegiate degree. An increasing 
problem is the lack of qualified persons in 
teacher-training positions, and there is a 
growing demand for teacher-training serv- 
ice provided by local superintendents and 
directors 

A National Professional Curriculum Ma 
terials Development Committee was or- 
ganized as a consultant to the U. S. Trade 
and Industrial Education Branch and to 
various states. Improvement resulted in the 
curriculum-materials area when each state 
appointed a liaison person for information 
on curriculum materials 

Total expenditure for vocational trade 
and industry classes in 1959 breaks down 
as follows: local ($38 million) and state 
($24 million), $62 million; federal, $11.5 
million; total, $73.5 million A 4 


1A/VE for OCTOBER, 1960 





HERE’S EVERYTHING YOU NEED 


TO CONDUCT COMPLETE AND UP-TO-DATE 


ELECTRONICS PROGRAMS 


Integrated with a new, up-to-date series of textbooks 
Philco Training Programs are fully organized and 
present the theory and applications of electronics by a 
proven and simplified teaching method. 


The Philco Classroom Demonstrator presents the circuits 
of electronics theory and equipment a step at a time 
with easily learned “building block”’ circuit panels. 
Students learn and understand electronics better as 

the instructor builds complete and functioning systems 
by combining these circuit panels a block at a time 

in the racks of the classroom demonstrator. Students 
learn by doing as they build duplicate systems 

with matching lab chassis. 


All demonstrations and experiments are clearly explained 
in the instructor's manual. Entire classroom 
demonstrator unit moves easily on its own casters and 
plugs into any regular A.C. outlet. 


A variety of one, two and three year programs are 
available. Programs can be tailored to suit the specific 
training needs of any school or community. 


M Prey Vacati 





v 


For further information, please 


~ 
aad 


STUDENTS LEARN BY DOING 


Students build complete and 
functioning systems with lab chassis 
that correspond to the “building 
block”’ circuit panels that instructor 
uses on the classroom demonstrator. 


ANNOUNCING A NEW TEXTBOOK 
SERIES, “ELECTRONIC AND 
ELECTRICAL FUNDAMENTALS” 


Specially developed to meet the 
urgent need for a basic, up-to-date 
text on electronics, this new 
3-volume series gives comprehensive 
coverage of the fundamentals of 
electronics and electricity. Although 
it is an integral part of complete 
Philco Programs, it can be used 
effectively by itself. For on-approval 
copies, please write to address below. 


High School, Balti 





PHILCO. TecHRep Division 


"“C” and Ontario Streets, P. O. Box 4730, Philadelphia 34, Pennsylvania 
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Yules -llmmertcran 
JOINTERS 
C..3.° 


GET MAXIMUM 
INSTRUCT-ABILITY 
AND MAXIMUM 
INDESTRUCTIBILITY 


IN SCHOOL 
WOODWORKING 
EQUIPMENT 


WRITE TODAY for 
Free bulletin on the YA Complete 
woodworking line 


Over 75 years service to industry 


© | MACHINE COMPANY 
807 4TH ST., BELOIT, WISCONSIN 
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Be Design 
Conscious 


Helping youth acquire the industrial 
skills of our times is achieved substan- 
tially through the project selection 
method. This choice may result from 
examining popular periodicals, books, 
copying a similar project displayed in 
the shop, or a piece of furniture in some 
store. Under such conditions a student 
is duplicating the works of others (and 
possibly at the same time their errors). 
Within the limited time students have 
in our shops, all their projects should 
envolve the process of creating “good 
design.” 

Because a project is from the past, 
instructors should not forget that the 
element of design must not be for- 
gotten; the authenticity of the design 
of antiques must be challenged. Before 
making such a piece of furniture, a 
student should do some research to ob- 
tain the purest form of that period of 
furniture. In this manner a student is 
“design conscious.” 

Many of our industrial arts projects 
may be listed under the heading of 
“brick-a-brack.” Instructors permit stu- 
dents to copy plans of projects that are 
a conglomeration of various periods of 
furniture. Regardless of what design a 
student selects for his furniture, it 
should be a good example of that 
period and not a nameless object. 

For those instructors and students 
interested in contemporary furniture, 
the possibilities are limitless. The design 
of today is directed towards the expres- 
sion of the power, speed, and precision 
of the age. Originality is an important 
factor in contemporary design that is 
lost when one reproduces furniture of 
some famous designer of the past. These 
designers of the past were men ahead 
of their times and students should be 
permitted to experience the fascination 
of designing furniture 

It is amazing how original students 
are if encouraged to create their own 
projects 

After consideration of what they want 
to make, where it is to be used, and 
what mediums and techniques will be 
envolved, they can imprint their own 
signature of originality and craftsman- 
ship upon a piece of furniture. This 
experimentation permits them to use 
different mediums, techniques, skills, 
and designs, which in turn contributes 
to their development as a thinking in- 
dividual. 


Mr. DeFourny is an instructor of 
industrial arts at the Dominion Junior 
High School in Columbus, Ohio. 
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METL-FORMER 


MAKES SHOP INSTRUCTION 
EASIER AND INEXPENSIVE 


ONLY $29.95 


SLIGHTLY MORE WEST OF THE ROCKIES 


The METL-FORMER is the per- 
fect tool to help you explain the 
principles of metal forming. 
Your students may observe and 
understand the ease with which 
light metals can be formed, rolled 
or bent, by watching the simple 
action of this tool. 

You will find that your stu- 
dents actually enjoy learning to 
produce the many decorative cre- 
ations made possible by the 
METL-FORMER. Order this great 
teaching helper now. 


KIT CONTENTS 
A. oe en THE METL-FORMER KIT 
B. 3 Tubing and 
Red Rollers 
C. 3 Flat Metal 
Rollers 
D. 1 Sheet Metal 
Bender 
E. 1 Flat Metal 
Bending Wedge 
F. 2 Reller 
Handles 
i Ty 


Bt 
SWAYNE, 
ROBINSON & CO. 


126 E. MAIN ST. RICHMOND, INDIANA 


EXAMPLES OF SIMPLE 
sy PROJECTS FOR STUDENTS 
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Industrial 
Arts 


Project 
Evaluation 


Although each industrial arts teacher 
strives to set up or evolve his own par- 
ticular grading system, it is often help- 
ful and enlightening to see the system 
and criteria that other teachers use. It 
is with this in mind that these grading 
scales are presented here. 

The scales are for high school metal 
shop classes. Through experimentation 
the author found that one scale could 
not be used to grade all projects and 
still do a valid job of evaluation each 
time. A discrepency soon developed be- 
tween projects that tended toward art 
as opposed to projects such as tools 
Hence the two scales; each is used 
where it applies. For example, a project 
such as a hammer would be evaluated 
according to scale “A” whereas a proj- 
ect such as a bowl formed on a sand 
bag would be evaluated according to 
scale “B.” 

The scores are set up on a 50 point 
basis with the raw score divided by 10 
to scale it down to A, B, C, D, F. The 
point divisions are as follows: A — 5.0- 
46; B—4.5-40; C—3.9-2.8: D- 
2.7-1.8; and F — 1.7-0.0 4 


PROJECT GRADING SHEET 
Name 


Date: started finished . 
Name or description of project: 


. > > 


Grading scale A: 
Drawing (3) 
Bill of material (3) 
Procedure sheet (3) 
Solving own problems when 
possible (8) 
Accuracy (11) 
Workmanship (11) 
Appearcnce 
Raw score 
Grade 
Grading scale B: 
Plans (4) 
Solving own problems when 
possible (6) 
Workmanship (20) 
Appeorance (20) 
(overall eye appeal) 
Raw score 
Grade 


— Richard N. Wahlstrom 
Sweet Home, Ore. 
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A PRACTICAL AID 


INSTRUCTIONAL PANEL 


-..ameans of teaching Radio “Trouble Shooting” 
to students under controlled situations 


CLASSROOM-TESTED 


Units have been used in actual class- 
room instruction during the past three 
years to simulate typical radio defects 
and show proper procedure to localize 
trouble. 


These are results: 

1. Assignments can be made more 
quickly and accurately under crowded 
classroom conditions. 


2. Modern, practical, almost self-in- 
structing by using sheets furnished. 


3. Saves instructor’s time in making 
“set-ups’’. 


EASILY USED 


Unit is furnished with ten “units of 
instruction’”’ sheets. Twenty-five assign- 
ments are possible by using combina- 
tions of sheets. Knowledge gained of 
radio repair problems gives foundation 
for learning electronics and electronic 
circuits. 


QUALITY-BUILT 


Meets high standards in research, de- 
sign and manufacture. Maintenance 
negligible. Operates as simple as a 
radio ‘rom 110-volt AC current. 


COMPACT 


Only 12 in. wide, 16 in. long and 7 in. 
deep. Weight 12 lbs. Natural finish 
plywood case. Instructional panel 
printed on white surface with yellow, 
orange, blue, red and green radio 
functional areas. Panel plastic-coated 
for long service life—cleanable. 


FOR EQUIPMENT BUDGETS 
THAT ARE SMALL 


The IMI Radio Instructional Panel 
costs only $99.50 per unit. It is the 
lowest cost unit of its kind. 


WRITE ... for descriptive folder ‘“‘How to Simplify and Speed-up the Teaching 
of Radio Repair.” Also, please state number of students per class. 





DISTRIBUTORS... 


REPRESENTATIVES 


Demonstrate and sell the IMI Radio 
Instructional Panel. Many _ choice 
territories available. Write today. 


Imi COMPANY 


P. O. BOX 6666 


TOLEDO 12, OHIO 
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(Continued from page 26) 


“built in” flexibility which makes it 
possible for each pupil to “find” 
himself without being conspicuous in 
performing unrelated tasks. The unit 
also lends itself to activities of the 
service industries, which are not pri- 
marily concerned with construction- 
type products. Within such units, 
problem-solving activities are fraught 
with experiences which can be re- 
solved through methodical investiga- 
tion and research rather than trial 
and error. 

The nature of the unit permits of 
not only individual but group and 


PUSH BUT 


from 


to 


class projects as well. The line pro- 
duction project, carried on in its 
totality, is an excellent example of 
the latter. In all instances, however, 
the activities or projects selected have 
one common goal; namely, accom- 
plishing the purposes of the unit. 
Project selection includes procedures 
not too unlike those used by indus- 
try, adapted of course, to the limita- 
tions of time and pupil maturity. The 
principles of design which involve the 
pupils in selection of materials based 
upon function as well as aesthetic 
appeal; the intricacies of processing 
these materials into finished prod- 
ucts; the opportunities for creative 
expression and even invention, all 
within the framework of the unit 


S 
NOE ction 
in seconds 


or to Ay intermediate speed, Asta 


Teach modern methods with these strictly 
modern lathes that eliminate all hand beit 
shifting and deliver even the new hith 
speeds with the touch of a button. 


It’s that easy! 

The work is done by a motor driven 
speed changer. It accelerates or slows 
the lathe to any desired speed in 
seconds. With a 10:1 ratio, this new 
variable drive makes it easy to select 
from a wide range of speeds —200 to 
2000 rpm in direct drive and 40 to 
300 rpm in back gear. 

Maximum stability and smooth 


power transmission are assured be- 
cause the drive unit is oversized. All 
pulleys and shafts are fully supported 
(eight bearings). Double V-belts 
throughout the drive eliminate slip- 
page and deliver full power to the 
spindle. Because of this rigidity and 
extra pulling power, this lathe will 
take heavy cuts at all speeds and 
precision finish cuts at high speeds. 

/t «8 @ precision lathe moderate in price 


with the versatility for safely teaching 
both beginning and advanced students. 


LDON oncasion ids 


Instructors: 
Write for 
Catalog ond 
schedule of 
Sheldon 
Teaching 
Aids 


Write for 
“Variable Speed" 
Circular and General 

Catalog showing . 


7. 

10”, 11”, 13” and 15” 
SHELDON 
Precision Lathes 
(Bench, Pedestal 
and Cabinet types) 


13° and 15° 
SEBASTIAN 
Geared Head 
Lathes 


SHELDON MACHINE CO., INC. 


4244 N. Knox Ave. 
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Chicago 41, 


can make industrial arts a vital area 
of the school curriculum. 

True, there are a few disadvan- 
tages in unitary teaching as there are 
in all the others, but the advantages 
not only to the pupil but to the 
instructor should be apparent. It is 
also true that any method is as good 
as the teacher using it. Unitary teach- 
ing is not for the teacher who be- 
lieves in the status quo; who is con- 
cerned with how many projects leave 
his shop; or who dares not to ex- 
plore the unknown. Rather, it is for 
the teacher who believes in our in- 
dustrial heritage and future and 
makes every effort to help the youth 
who attend his classes understand 
and appreciate it as well. . 


Reed: 
product development, mass 


production, etc. 

“What is industrial arts?” The 
writer has inquired of many both 
inside and outside of our field. “It is 
making projects,” has been the re- 
sponse from both sources; perhaps 
with greater emphasis and finality 
from some of those in our field. 

When queried further it was 
learned that the typical concept gen- 
erally consisted of: the pupils making 
something they wanted; copy work 
being frequently involved or plans 
being supplied outright by the 
teacher; individual student effort 
being made only on the article; and 
the complete project being very likely 
to be some piece of wooden house- 
hold furniture duplicating something 
already in the pupil’s home. 

It seems that industrial arts has 
become so engrossed in “the thing” 
that, if pressed on the defensive, 
which is not too remote a possibility, 
it would have a pretty weak case, 
educationally speaking. In many 
cases, is industrial arts offering any 
richer experiences than are being pro- 
vided by hobby programs in home 
basements or fellowship halls of 
churches? Is there more to industrial 
arts than the leisure time, recrea- 
tional, hobby, or do-it-yourself as- 
pects? Can an approach be made to 
attain other significant and challeng- 
ing objectives through project selec- 
tion, planning, constructing, and 
evaluating? 

Industrial arts also has as one of 
its objectives: to develop in each pu- 
pil an interest in and an understand- 

(Continued on page 62) 
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Complete One, Two, Three or Four Year 


ELECTRONICS TRAINING PROGRAMS 


MATHEMATICS * ELECTRONICS THEORY * AND LABORATORY TRAINING DEVICES 
ENABLE YOU TO GIVE A COORDINATED ELECTRONICS TRAINING PROGRAM 


% Audio-Visual Teaching Methods 
@ Eighty Recordings 
@ Fifty Two Illustrate’ Books 
@ 16mm Sound Films 


% Training Panels for Laboratory Performance 
@ 40 different panels are available 


ae 





THE A. C. CIRCUITS PANEL (front and rear view) is a typical 
unit. It offers a thorough investigation of the principles of a-c 
circuits through prepared experiments covering resistors, induc- 
NOTE: tors and capacitors in a-c circuits, series and parallel a-c circuits, 
power factor in a-c circuits, transformers and auto-transformers, 
series and parallel resonance, coils and capacitors in a-c circuits, 





The Instructor's Manual Completely 
Organizes and Presents Your Elec- 
tronic Curriculum* 


Lesson plans and instructor demon- 
strations are provided for each lesson. 


and wattmeters in a-c circuits. 

Each panel is packed with the maximum of instructional experi- 
ments and has these added advantages: 
No expensive installations @ Portable with self-contained power 
supplies @ Outlets for auxiliary equipment and panel combina- 
tions @ Durable construction using standard, interchangeable parts. 


Supplementary reading and audio- 
visual materials are suggested. Dis- 
cussion questions and problems are 
presented to make electronics an ex- 


citing adventure in learning. Tests 
are correlated with both theory and STATIC ELECTRICITY A. C. METERS DETECTORS AND RECEIVERS 
. . vs . ANC A ! 
laboratory instruction. With this pro- oF eee 6 + Ey ens 
gram the instructor will do an excel- D. C. THEORY MOTORS AND GENERATORS TEST EQUIPMENT 
; 4 ‘ . D. C. CIRCUITS THEORY OF TUBES F. C. C. BASIC LAWS 
lent job teaching electronics without D. C. METERS VACUUM. TUBE CHARACTERISTICS TELEVISION PRINCIPLES 
em -s 2 i ali POWER FACTOR OSCILLATORS TELEVISION RECEIVER 
spending hundreds of hours in organ CAPACITANCE BASIC TRANSMITTER CIRCUITS TELEVISION TRANSMITTER 
izational preparation. INDUCTANCE ANTENNAS RADAR AND LORAN 
A. C. THEORY TRANSMISSION LINES TRANSISTORS 
A. C. CIRCUITS MODULATION PRINCIPLES COMPUTERS 


Electronics is Presented in Integrated Units 
for Easy Learning and Understanding 
TYPICAL UNITS ARE: 
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SAVE ON EVERYTHING 
IN ELECTRONICS 
FOR THE SCHOOL 
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444 Pages * Value Packed 
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for Electronics Training 
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®@ Thousands of Electronic 
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EXPERT SCHOOL SUPPLY! One order to 
ALLIED fills the whole bill—speeds your 
buying, saves you money. We special- 
ize in equipment for training in elec- 
tronics—see our exclusive KNIGHT- 


for your Free 1961 ALLIED Catalog. 
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FUTURE OF THE PROJECT 


(Continued from page 60) 


ing of those phases of industry deal- 
ing with product development and 
production. Industry frequently has 
a product development team. In an 
industrial arts class why not desig- 
nate one or more teams consisting of 
two to four pupils to select and de- 
sign some articles to be made? 

Since modern industry is character- 
ized by mass production, why not 
have the class select and produce at 
least one of the team-designed arti 
cles on a production basis? Why not 
visit a local industry, or study a good 
film on modern industry? 

This will mean more work for the 
teacher than to go along from day 
to day, individually tailor-making the 
traditional. Maybe we need to get 
fired up about doing something differ- 
ent. 

Perhaps an approach something 
like this will help us appreciate “proj- 
ect” as a challenging method as set 
forth by Dewey and Kilpatrick. Our 
understanding of the “project” in in 
dustrial arts, representing “a student- 
made thing,” has probably contrib- 
uted to our growing traditional and 
a bit sluggish. 

Why not have our industrial arts 
pupils drink from a running stream 
rather than a stagnant pool? ¢ 


Wright: 
more effort toward the factors 
deemed essential and charac- 
teristic of an educational 
project 

Industrial arts commands a unique 
position in our educational program, 
in that it provides activity . . . ac- 
tivity that is specific, concrete, and 
measurable. It provides the type of 
activity that capitalizes on sincere 
interest in the job at hand, the sort 
of interest for which other subject 
matter areas are constantly striving. 
To de-emphasize the project would 
be nothing more than going against 
a rich and most important heritage. 
When and if we do place less em- 
phasis on the project, industrial arts 
will be nothing more than another 
academic course, and we will verv 
definitely be striving for recognition 
as well as survival. The place and 
function of the project in industrial 
arts are most important. By means 


(Conclided on page 64) 
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“This is how we help them remember more 
of what they see and hear in a movie.” 


Says Lawrence Root, 


Principal at the new Brigh- 
ton District No. 1 Council 
Rock Elementary School, 
Rochester, New York, se- 
lected by A.A.S.A. for its 
exhibit of outstanding 
school designs: 


“We take the view that most educational 
films have been prepared professionally, 
and as such can communicate subject mat- 
ter worth learning. 

“All that remains is for the children to 
open their minds to concentrate on and re- 
ceive the message. Gaining their concen- 
tration is, we feel, a matter of shutting out 
distraction. 

“Many of our movies, therefore, are 
shown in the quiet isolation of the audi- 
torium, using a Kodak Pageant Projector. 
We selected our Pageant on the basis of its 
quietness, picture brilliance, and clarity of 
its sound. Its consistent performance helps 
keep young minds from wandering. 


“Our reward is evidenced in the picture 
above. Good attentiveness, and — later — 
good recall of what they saw and heard.” 

The picture above was taken using only 
that light reflecting from the screen while 
a movie was in progress. The projector that 
throws such a brilliant easy-to-see image on 
the screen is a Kodak Pageant Sound Pro- 
jector, with its special Kodak Super 40 
Shutter. With this shutter, the Kodak Pag- 
eant actually projects 40% more light onto 
the screen than projectors with ordinary 
shutters. 

Your Kodak A-V dealer will demon- 
strate at your convenience, or write for 
Pageant Bulletin V3-22. No obligation. 


Kodak Pageant Projector ) EASTMAN KODAK COMPANY, Dept. 8-V, Rochester 4, N. Y. 
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FUTURE OF THE PROJECT 


(Concluded from page! 62) 


of it, industrial arts cam and does 
offer students educational experiences 
that are most important, distinct, 
and significant. 

Quite often, in fact, too often, dur- 
ing the past two or three years (ever 
since “Sputnik’’), a contrasting belief 
has been expressed by some of our 
leaders. They say we must de-empha- 
size manipulative activities . . . proj- 


and effort on related math, science, 
and the like. Why must we now 
justify industrial arts on the basis of 
what it can and does contribute to 
math and science. The very thing 
that brought industrial arts into 
being, that made it unique and vital 
in our educational program as well as 
appealing to students, has been and 
will continue to be, well designed 
and skillfully constructed projects. 
Such men of industry as Knudsen, 
Kettering, and others, as well as 


ect work . . . and place more time 





with C&P CUTTERS 


Every pupil in your graphic arts section needs (1) a thorough under- 
standing of paper cutter operation and (2) a complete awareness 
of the importance of proper handling of paper cutting machinery. 

Chandler & Price Paper Cutters are engineered to meet all 
the requirements for safe operation by students and have been 
standard equipment in schools for many years. If you have an 
out-dated or unsafe cutter in your school shop or are planning 
the purchase of a new one, your first consideration should be 
@ school-approved C & P Cutter. 


19%” and 23”’ Bench Model Lever Paper Cutters 


Here is a small size lever paper cutter particularly suited to 
school shops where accurate cutting is required but where sizes 
of jobs do not require a larger cutter. A simple, two-handed 
safety lock removes practically all chance of injury to operator. 
Knife cannot fall accidentally nor cutting handle be pulled down 
until safety lock is held open by operator's left hand at the start 
of each cut. 

Designed for mounting on bench or cabinet, this cutter may be 
purchased with or without the stand shown in the photograph. 


Craftsman 26%” Lever Paper Cutter 


The many exclusive features of this cutter make it the most 
popular cutter for school use. A two-handed safety lock prevents 
operation of the cutter until safety lock is held open by operator's 
left hand. The compound leverage action of the knife pull down 
makes cutting easier. A counter-weight balances the knife bar. 
A double-grip safety control which requires the use of both 
hands during the cutting cycle is available as extra equipment. 


Full Hydraulic and Hand Clamp Hydraulic Paper 
Cutters—23”, 262” and 302” 

For a safe, small, power cutter in any size school shop, C & P 
hydraulic cutters provide power cutting at minimum investment. 
Cutting operation is hydraulic. Clamping operation may be 
either hydraulic or by hand, depending upon the model selected. 
These cutters have wide acceptance in commercial use and pro- 
vide for students a knowledge of cutter construction and 
operation in fast, accurate cutting by the application of power. 
The cutter illustrated is the 3014” full hydraulic model. All sizes 
of these cutters are safety-approved for schools. 


Complete descriptions of any of these cutters are available. 
See your nearest C & P dealer or write us. 


THE CHANDLER AND PRICE COMPANY 


ro] 010)8) Carnegie Avenue ° Cleve na 


Manufacturers of dependab 
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Struck, Coover and many other lead- 


° 


ers in the field of industrial arts, are 
of the opinion the sort of activities 
industrial arts affords is a most im- 
portant and essential educational ex- 
perience. This idea is _ further 
strengthened by the industrial arts 
awards sponsored by Ford Motor 
Company each year. Perhaps we 
should spend more time on the con- 
cept of what math and science can 
contribute to the complete and truly 
significant “industrial arts project.” 
Industrial arts is quite capable of 
standing on its own merits and can 
be justified in our schools on the 
basis of its own educational content. 

The project very definitely should 
not be de-emphasized, but more ef- 
fort must be placed upon the factors 
deemed essential and characteristic 
of an educational project. As of now 
it behooves all industrial arts teach- 
ers to take full advantage of every 
opportunity for educational growth 
offered by the project. Maximum ef- 
fort must be put forth to realize 
problem solving experiences. 

In addition to these essential fac- 
tors the future role of the project 
in industrial arts and thereby . . . the 
future of industrial arts, will be in 
direct proportion to the opportunities 
the project affords such student ex- 
periences as: 

1. Planning, plans of procedure, for 
the individual and for group activity. 

2. Judging results of self aad others 
in a careful and constructive manner 

3. Educational content, the how, why, 
when, and where of things 

4. Purposeful activity, pupil reason- 
ing, not completely teacher directed. 

5. Doing, growth throrgh activity, 
knowing aud appreciating what consti- 
tutes a job well done. 

Yes, the project is most important, 
but we should not lose sight of the 
fact our students must “know” as 
well as be able to “do.”’ They must 
leave the industrial arts laboratory 
with “something under their hat as 
well as something under their arm.” 
This concept cannot be overempha- 
sized; therefore, all industrial arts 
teachers should take full advantage 
of every opportunity provided by the 
project to put across all the technical 
and related information possible. We 
must ever be cognizant of the fact 
the project is a means to an end 
and not an end in itself. By definition 
industrial arts is not only an activity 
program, but also a study of those 
phases of industry that have become 
an important part of our social cul- 
ture. 4 
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HOW 
30,000 teachers 
introduced their 
pupils to the 
fascinating world 


o LIGHT 
& SIGHT 


©@©@ Your ‘Working with Light’ packet offers 
much more in the area of science of lighting 
than the ordinary project book used in shops. 
i'm happy to see more of this ‘why’ and ‘how’ 
scientific approach. oe 


This comment from a shop teacher is 
typical of the high praise accorded the 
supplementary classroom program dis- 
tributed by the Better Light Better Sight 
Bureau. Last year, 30,000 teachers sent 
for this comprehensive program. It pre- 
sents the intriguing subject of Light and 
Sight in a manner designed to heighten 
student interest and lighten teaching 
work. Moreover, the Bureau's aids are 
thoroughly up-to-date, in contrast to 
standard textbooks which are not nor- 
mally able to keep abreast of rapid de- 
velopments in this specialized field. 


NEW KITS READY NOW 


The Bureau’s supplementary teaching 
program, “Working with Light”, has 
been prepared after consultation with 
representatives of the N.E.A., the 
A.LA.A., the A.V.A. and others promi- 
nent in industrial arts and vocational 
education. It is specifically formulated 
for high school and junior high school 
industrial arts classes, and includes a 
116-page lighting handbook, 24 project 
leaflets and a reference folder for each 
of 24 students. 


FREE FOR THE ASKING 


A complete package of “Working with 
Light” materials will be sent without cost 
or obligation to shop teachers in areas 
served by a Better Light Better Sight 
Bureau utility sponsor. (We will check 
our sponsor list for your area.) For your 
free kit, use the readers’ service card in 
this magazine...or simply send your 
own name, and your school’s name and 
address, to: BETTER LIGHT BETTER SIGHT 
BUREAU, Dept. WWL-4, P.O. Box 1647, 
Grand Central Station, New York 17, N.Y. 
(Offer not available to students nor to sub- 
scribers outside the U.S.A.) 
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PROJECT SELECTION 
(Continued from page 31) 

that little time can be afforded to 
learning processes that have already 
been experienced by the pupils. If 
we are attempting to achieve the 
expleratory aspect of industrial arts, 
then I think we will all agree that 
new learning experiences should be 
included in all projects selected. 


8. Pupil Interest and Needs 

Many of us have attempted to 
select projects for our courses be- 
cause they contain a certain number 
of operations or learning units. We 
fail to consider the pupil and his 
interests and needs. We attempt to 
teach subject matter rather than 
youth. We attempt to cover a cer- 
tain number of operations or a cer- 
tain amount of material each year, 
whether our pupils learn it or not. 
What the pupils are interested in at 
age 12 is not what we as mature 
individuals would be interested in, 
yet we try to force adult interests on 
immature pupils. Most projects will 
interest pupils in one of two ways, 
either it is something that he needs 
or wants and can use immediately or 
it is a project which can be used by 
some member of his family or a 
friend. These can be given as gifts 
for which praise will be received. We 
must consider interest if we are to 
develop the greatest potential of our 
pupils. We should make an attempt 
to discover what the interests of our 
pupils are concerning project selec- 
tion. Many of you are probably say- 
ing to yourselves that it won’t work, 
boys don’t know what they want to 
make or do. Have you tried to find 
out? Have you given them an oppor- 
tunity to select their own project? 

The greatest difficulty that we en- 
counter is our inability to place our- 
selves in the position of the pupils 
and interpret their thoughts, ideas, 
and interests. If we do this, we will 
find greater success in project selec- 
tion. It’s not simply saying “What 
do you want to make today?” rather 
it requires a carefully prepared plan 
to discover these interests and needs 
and to provide for project selection 
based on an understanding of the 
adolescent, his growth and develop- 
ment. It’s work. But all teaching is 
work and many discipline problems 
will be eliminated and interest in 
your program will grow rapidly when 
the pupils’ interests and needs are 
considered. 
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HOLD- DOWN 
CLAMPS* 


mount wherever needed — 
on any work surface — drill 
press, wood or metal table 


Holding-bolt installs easily in work- 
bench, machine table, “T’-slot, or 
sawhorse. Clamp slides “on” or 
“off” holding-bolt in seconds — on 
the job when needed — out of the 
way when not in use. 

write for information and catalog 


“NEW ADDITION to the famous “‘Jorgensen"’ and 
““Pony"’ lines of over 40 different clamp < 


manutactured by 


ADJUSTABLE CLAMP CO. 


“The Clamp Folks’’ 
424 WN. Ashland Ave. Chicago 22, il. 





SERVING... 


Industrial Arts for 
over 60 years 


ABERNATHY 
VISES 
MUST BE GOOD! 


TRIED and TESTED... 
ABERNATHY VISES 
have proved their worth 
in Reliability — 
in Sturdiness and it's 
ideal action on any 
wood working bench. 


WRITE FOR 12 PAGE BROCHURE 


ABERNATHY VISE & 
TOOL COMPANY 


136 West Home Avenue 
Villa Park, Illinois 
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9. Objectives of the Course 


Probably this is the most neglected 
criteria in project selection. We list 
a set of objectives that appeal to our 
principals and superintendents. They 
look good on paper, but what are we 
doing to achieve them? If we accept 
the objectives of industrial arts as 
stated by the Industrial Arts Policy 
Commission of the American Voca- 
tional Association as our course ob- 
jectives or if we set up a list of our 
own, we must organize our courses 
to fulfill them. Too many of us are 
guilty of listing nine or ten objectives 
and of only achieving one or two. 
Each project that we select for use in 
our courses should contribute toward 
at least one major objective of our 
course, This should be the first test 
of all projects. No matter how good 
the project may appear to be or how 
many other criteria it meets, if it 
cannot stand the question “Does it 
help attain the objectives of my 
course?” it should not be used in 
our shops. The objectives are our 
aims or goals. We have a purpose in 
everything that we do. In our shops, 
that purpose should be the attain- 
ment of the objectives of our course. 

What are the implications of these 
criteria to us? Criteria must be con- 
sidered in all phases of project selec- 
tion if we are to achieve our course 
objectives. If you assign the project 
to be made by the pupil, it is your 
responsibility to see that these cri- 
teria are considered when selecting 
the project you assign. If you provide 
for free choice of project by the 
pupils, then the criteria for project 
selection should be considered in 
teacher-pupil consultation. If you 
provide a guided choice situation 
where pupils select one project from 
a group, then you must consider this 
criteria in selecting the projects for 
the group. 

In all methods, the pupil must be 
taught how to select and plan a 
project. Many projects of little edu- 
cational value are constructed in our 
shops because pupils don’t know how 
to select a project or what to con- 
sider when selecting it. We must 
teach project selection just as we 
teach any other aspect of our courses. 

No one project will include all of 
the criteria listed, but the more 
nearly it comes te meeting those, the 
better the project it is likely to be 
and the more nearly we will at- 
tain the objective of our course. 4 


ee 








2 | } ; iS : © Ge 
if ‘Wy 
¢ 4 v, 
YW f 
Mr. William Cole, mechanical drawing instructor at Abraham Lincoln 
High School in San Francisco, is a firm believer in textbooks. But he 


also recognizes the invaluable practical training his students are getting 
through use of their Bruning Copyflex Model 300 reproduction machine. 


Right in the class room, students make sharp, black-on-white 
diazotype prints in seconds of their drawings or tracings — up to 
30-inches wide by any length. They learn for themselves how their 
drafting board work effects the sharpness and clarity of prints. They 
gain valuable experience with all of the drafting and reproduction tech- 
niques involved with such materials as intermediates and film overlays. 
In short, Mr. Cole’s students are getting today the whiteprinting 
experience and benefits they’ll utilize tomorrow in industry! 


You owe it to yourself and your students to investigate the remark- 
able Copyflex “300”. It offers all the versatility and big printing width 
of a large, expensive diazotype reproduction machine —at a price to fit 
school budgets. Moreover, the “300” can be utilized for fast, labor-saving 
reproduction of student transcripts and a wide variety of records, 
reports, charts, and memoranda. Why not mail the coupon right now 
for more information? 


Send for Your Free Copy! 


Charles Bruning Co., Inc., Dept. 10-AB 
1800 Central Rd. Mt. Prospect, lil. 
Bruning copying equipment has been select- in Canada: 105 Church Street, Toronto 1, Ont. 
ed for special exhibition in SCHOOLROOM 1 a klet on Copyfiex 
PROGRESS U.S.A. G Fipees cend mo mg toes bee! P 


(B R U N / NG ) D Please have your local mae on me. 
Dpytlex 
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ON MODERN COATED ABRASIVES 


An abrasive* is any hard, sharp material 
which can wear away a less resistant sur- 
face. This term ernbraces sharpening stones, 
grinding wheels and the great variety of 
coated abrasives, often incorrectly called 
sandpaper 


Two Abrasives 
Abrasives fall into two convenient classi 


"Adapted from Principles of Woodworking, Hol 
trop and Hjorth, The Bruce Publishing Co., Mil 


waukee, Wis, in pr. paration 


Reker teked! 


—————S 
\ MILLERS FALLS 


‘\ 
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fications: natural and electric furnace 
The natural abrasives are flint, garnet and 
emery. The two most common electric 
furnace abrasives are silicon carbide and 
aluminum oxide 

Flint or flint quartz is found in many 
parts of this country but not all types are 
suitable for abrasive purposes. For example, 
gray flint used by the early American 
Indians for arrow and spear heads, is an 
unsatisfactory abrasive. The best types 
range from a dull grayish-white to faint 
pink and are mined from open pits in 


STEEL TAPE RULE 
with any of these saws 


LER FAL 


COMPANY 


New Hampshire and Maryland. Flint lacks 
the hardness and durability of other abra- 
sives. It is sold in sheets or handy pack- 
ages primarily for the use of home owners 
and hobbyists. Garnet crystals are much 
sharper and harder. This mineral belongs 
to the gem family but has little such 
value because of flaws. It is, however, an 
excellent abrasive 

Only two of the seven known forms 
of garnet have been used to any extent 
for coated abrasives. The best, called 
Almandite, comes from the Adirondack 
Mountains. 

Garnet crystals found imbedded in sur- 
rounding minerals are useless as abrasives 
Garnet is obtained in a process similar 
to gold-panning. After the ore is blasted 
from the mountain side, it is crushed and 
passed over a series of vibrating “jigs” 
operated in water, The heavier garnet 
settles down. The ore is only about six 
per cent garnet which means that whole 
mountains must be removed and sorted 
out. When received at the manufacturing 
plant a piece of garnet is about the size 
of a bean. 

Abrasives are measured for hardness on 
the Moh scale. Diamonds have the highest 
possible rating of ten. Garnet is fairly 
hard; it ranges from 6.5 to 7.5. It also 
has a certain toughness which prevents the 
crystals from breaking down too quickly 
As an abrasive it is far superior to flint 

Emery has been mined for centuries in 
Turkey and Greece. It is a black mineral, 
essentially a mixture of iron oxide (40 per 
cent) and corundum (60 per cent). This 
corundum is a naturai aluminum oxide 
and forms the abrasive action of emery 
Although iron oxide detracts from the 
efficiency of emery as an abrasive, it adds 
to its polishing action. With a roundish 
grain shape, the cutting action of emery is 
very slight, but it has great polishing 
potential 

Silicon carbide is an artificial abrasive 
first made in 1891. This material was dis- 
covered in an attempt to make artificial 
diamonds. When a mixture of silicon 
(sand) and carbon was heated in a minia 
ture electric furnace, the experimenters suc 
ceeded in fusing a minute portion, pro- 
ducing a few exceedingly sharp beautiful 
blue crystals hard enough for the polishing 
of diamonds and gems 

In the present manufacturing process of 
silicon carbide, the two primary ingredi 
ents are coke, which supplies the carbon, 
and sand containing silicon. This mixture 
of sand and coke is built up around a 
large electrode running the full length of 
the furnace and then walled up with un 
cemented fire brick. A small amount of 
saw dust added to the mixture reduces 
inflammable gases and makes the mixture 
porous 

When the furnace is ready for firing, 
the electric current (6000 amperes) is 
turned on, which surges through the elec 
trode for 36 hours. Reaching 5000 deg. F 
the heat affects the forraation of silicon 
carbide. Cooled for a day, the firebricks 
are removed and the outer crust of the 
furnace mixture torn out. The core of 
crystals is exposed and then removed 
Each furnace “run” produces a “pig” of 
crude abrasive weighing several tons 

Silicon carbide is extremely hard and 
sharp. It is rated at 9.5 to 9.9 on the Moh 
scale, but is more brittle than aluminum 
oxide, which limits its usefulness 

Aluminum oxide is made from a raw 
material called bauxite, a claylike sub- 
stance (which also produces metallic alu- 
minum and alum) found near the surface 
of the earth. During the process of manu- 


(Continued on page 70) 
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Shown here: The prpular POST Tech- 
master 1144T Drawing Set, special 
group purchase »rice, $6.12. 


Note these quainy 
constru stion features: 


GEAR HEAD 


has a POST-patented, replace- 
able straightening device (in 
both the 1136T compass and 
1137T divider) not usually found 
on other similar instruments 
Gears can be replaced easily on 
the spot; no waiting for factory 
repairs, no ruined instruments 
\ through normal wear or student 
~ abuse. 








NEW EXTENSION LEG 


is self-contained and sturdy; telescopes to 
construct larger circles. Just loosen thumb 
screw and extend. Pivot leg “‘breaks"’ at 
point and scribing leg has knuckle joint 
(usually found only in more expensive in- 
struments) to provide exact and uninter- 
rupted drawing. 


=> T-BOLT ASSEMBLY 


used wherever possible. This provides a 
positive clamp, eliminates the difficult task 
of reaming out and rethreading as often 
required with conventionally-constructed 
instruments. 
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4” bow instruments crafted of cold 
rolled specially-hardened Muntz 
metal—harder than brass used in 
similar-priced instruments. 











Ruling pen has spring blade, pre- 
cision-honed pen nibs, crafted from 
high grade tool steel. 
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Swiss-made precision thumb 
screws; T-bolts and professional 
knurled pivot handles. 








Pencil leg assures positive clamp- 
ing with chuck-typé clutch for lead 
holder. 








POST TECHMASTER 
Priced to sell, built to last 


As an example of the exceptional skill which goes into these pre- 
cision instruments, examine closely the compass and dividers. 
They have a gear-straightening device that is friction-fitted into 
the heads of the instruments’ legs. Here, in the Posr 1144T set, 
you'll find many of the fine features and long life of instruments 
costing far more. 

Compare this Techmaster Set with any other similarly-priced 
set. Note the beautiful high-polish finish, the absence of “‘burrs’’ 
and rough edges, the handsome, sturdy case. Techmaster by 
Post outdraws, out-lives them all. 

To offer the finest possible drawing instruments at the lowest 
possible price, Post combines modern metallurgical science with 
both machine production and hand-finishizg. Made by Bavarian 
craftsmen in the world’s drawing inst-ument center. For complete 
information, write the Educational Sales 
Division, Frederick Post Company, 3648 « 

North Avondale Ave., Chicago 18, III. 
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COATED ABRASIVES 


(Continued from page 68) 


facturing aluminum oxide, bauxite is mixed 
with some coke and iron filings which act 
as reducing and purifying agents. This 
mixture is loaded into an electric furnace 
and heated to approximately 3500 deg. F 
As more bauxite is added, large “pig” 
is formed, the center of which yields about 
50 per cent aluminum oxide. After proper 
cooling, this “pig” is removed and broken 
into lumps for easier handling. Aluminum 
oxide as an abrasive differs from silicon 
carbide. Although not quite as hard and 
sharp, this reddish brown mineral has a 
remarkable toughness. It markets under 
such trade names as Alundum, 
and Metalite 


Adolox, ' 


Abrasaive Backing 


Abrasives are coated on several kinds 
and grades of backing. The three most 
common paper backings are: rope, made 
from old rope, which has the strongest 
fiber of all paper backings and will with- 
stand a severe strain; kraft, made from 
wood pulp and used where the strength of 
rope paper is not needed; and jute made 
from the jute plant and used as a back- 
ing for pouncing paper, that extremely fine 
abrasive used on felt hats. 

Special apparatus has been developed 
to test paper for bursting strength, ply 
adhesion, folding qualities, density of fibers, 
tensile strength, stretch, tear resistance, 
surface finish, porosity, and uniformity of 
thickness. 

Cloth backings are used when more 


BO} a CRANE OFFERS POWER TOOLS 
for Every School Spot Need! 


METAL 
SPINNING? 


if you have a lothe, a few 
Boice-Crane Spinning Tools and 
accessories core all you need 
Send for free instruction book 
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PLANING? 


The new 1960 Model Boice- 
Crone 12%" x= 4%" Planer 
planes 1/16” to 414” thick 
smooth as silk 


POWER TOOLS 


for safe and easy. 
WOOD °« METAL 


SAWING? 


Boice-Crane mokes both of the 
famous 10” Challenger and 
Monomaster Tilt-Arbor Saws. 


JOINTING? 


Three models 6” x 36”, 6” x 
60” and 6” x 84”. Wide in- 
feed tables moke rabbetting 
Boice-Crane 
also makes Saw-Jointers. 


PLASTICS 


SHAPING? 


Boice-Crane has the only shaper 
with %" and %” cutting ar- 
bors formed on oa solid, one- 
piece precision ground spindle 
Boice-Crane Tru-Form Shaper cut- 
ters cut their original shape 
throughout their long life 


FLAT 
SANDING? 


The Boice-Crane Hand-Stroke 6” 
Belt Sander provides satin fin- 
ish and constont contro! over 
cut. Mammoth capacity — 60” 
& 84” models 


Extreme 
ACCURACY 


permits better work! 
— 


Liberal 
CAPACITY 


allows wider use! 
— 


Exclusive 


SAFETY 


SYNTHETICS 
= BAND 


Built-in 
RUGGEDNESS 


delivers long service! 
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SAWING? 


The Boice-Crane 14” Tr’ Serpose 
Band Saw precision files, as 
well as saws ond grinds in 
1/10th the time. 


JIG 
SAWING? 
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Crane 24-inch x 4 inch Jig 
Sow. 


devices minimize accidents! 
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DRILLING? 


15” medium and 18” and 24” 
heavy-duty Drill Presses in 
wide selection of speed ranges, 
bench and floor styles, belt 
ond gear drives, single and 
multiple spindle models. 
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illustrated it 
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TOOL 
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Friction-Matic Wet Grindstone. 
Throws no water. Hos the drive 
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Never destroys tool temper. 7 
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strength or tlexibility is needed. The two 
grades of cloth generally used are jeans 
and drills. Both are of a special diagonal 
weave in which the lengthwise threads 
are stronger than those in the crosswise 
direction. This is especially desirable in 
endless belts, as it insures against sideway 
tearing and provides for greater resistance 
to stretch. Jeans is lighter than drills and 
not as strong, but it is more flexible. 


Adhesives 

Sometimes cloth and paper are used in 
combination. With coated abrasives, two 
types of adhesives are used primarily 
hide glue and synthetic resins. For most 
dry sanding, hide glue is well suited, but 
where sanding is done with water, the 
adhesive must be waterproof. Synthetic 
resins have now been developed which 
meet this demand 

Hide glue must be of high quality and 
must pass a number of strict laboratory 
tests for grease content, viscosity, jelly, 
bacterial decomposition and foam test. 

Synthetic resins were developed for those 
operations which require the use of water 
or generate intensive heat. They will not 
melt or soften, and they hold the abrasive 
grains firmly in place. Modifie:' glues and 
resins were developed during ihe closing 
years of World War II. It was found that 
certain extenders to these glues improved 
their resistance to heat and water. Modi- 
fied adhesives are noted for their excep- 
tional grit anchorage, which results in 
longer coated abrasive life. 


The Manufacturing Process 


The manufacturing process of coated 
abrasives includes, primarily, the following 
steps: (1) crushing the abrasive material 
into suitable size, (2) preparing the cloth, 
(3) preparing the glue, (4) the actual 
making process, and (5) the finishing 
operations. 

After arriving at the factory, the abra- 
sive material, whether in lump or smaller 
form, is first crushed by way of powerful 
jaw and roll crushers into suitable sizes 
This process yields grits from the very 
coarsest to very fine “flours.” They are 
separated by passing the mixture over a 
series of vibrating screens of silk bolting 
cloth. These screens are hand made spe- 
cially in Switzerland, where this art has 
been handed down from father to son 
for generations. The various screens are 
distinguished by numbers which correspond 
to the grit size of the finished product 
For instance, a garnet grain No. % (or 
No. 60) mesh has passed through a screen 
having 60 openings to the linear inch 
This same grain size would not go through 
the next screen, No. 80, having 80 openings 
to the linear inch in each direction. Neither 
must the No. 60 screening contain any 
of the next coarser grit, No. 50, which 
has been separated by another screen. The 
finest screen size is No. 220, which has, 
in addition to the silk strands, 48,400 open- 
ings per square inch. 

The grading process for very fine par- 
ticles cannot be done by screens. Some- 
times these “flours” are graded by “sedi- 
mentation,” in which the microscopic 
grains are classified according to the length 
of time they take to settle in water. 
Another method is “air flotation,” in 
which the flour is blown by a fixed vol- 
ume and speed of air. The size of the 
grain is determined by the distance it 
travels by air, the lightest flour being 
blown the farthest. 

The cloth used as a backing must 
undergo a number of processes before it 
is ready for use. As it comes from the 


(Concluded on page 72) 
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USEFUL! KNOCKDOWN KITS THAT 


PRAGTICAL! | ARE KNOCKOUTS FROM 


ASSEMBLE GILES & KENDALL 


GENUINE CEDAR CHEST NO. 909 
GUN RACK NO. The Astronaut" with simulated drawers 
404 and brass pulls has a handsome, modern- 
This four gun rack with istic style. Cedar legs have brass ferrules. 
full width drawer for Size 20” wide, 46%” long, 21” high. Five 
ammunition ond clean ply top and front. 
ing gear is all cedor 
Comes complete, reody 
to assemble with all 
screws, brass pulls and 
sofety lock. 32” high, 
21%" wide 


GUN CABINET NO. 707 
The knotty pine ‘Pioneer’ gun 
cabinet holds eight guns Bottom 


storage compartments for ammyu LIMED OAK CHEST NO. 999 

nition and other equipment The ‘‘Rocket’’ limed oak chest has a cleverly 

equipped with two locks. Bross designed front of simulated drawers with 

ferrules on legs. Overall size 27 COCKTAIL TABLE NO. M-17 attractive brass pulls. Modernistic legs 

wide, 15%" deep, 83" high Solid cedar. Top is 20” wide, 44” long. with brass ferrules. Size 20” wide, 46/2” 

Glass for door not included Stands 15” high. Complete with all hard- long, 21” high. Five ply top and front. 
ware including brass ferrules for legs. 


Giles & Kendall Co. 
Box E 


Huntsville, Alabama 


Please send me your new free catalog of “do-it-yourself” items of 
Genuine Tennessee Aromatic Red Cedor and other woods. (Stu- 
dents send 25¢ in coin or stamps). e 


— we BOX E 


Address 


City : HUNTSVILLE, ALABAMA 


| teach at: 
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e ALUMINUM ETCHING 
e STIPPLING 
COPPER TOOLING 

e FOIL EMBOSSING 


Looking for something new and differ- 
ent to offer your students this year? 
Introduce them to the art of metal- 
crafting. ; , ; 

With just a few simple directions even 
your most inexperienced students find it 
surprisingly easy to make beautiful 
trays, coasters, wall plaques, bracelets, 

ther fascinating items. 

The only basic materials needed are 
Craft Metals Corporation’s sparkling 
Mirror-Finish Aluminum, or luxurious 
looking aluminum COLORCIRCLES 
. . Craft Metals Corporation's Safe-T- 
Etch, non-acid etching compound es 
and Craft Metals Corporation's Hi- 
Temp Craft Black asphaltum paint. 

CMC Aluminum Craft Circles are of 
the finest quality obtainable. 

CMC. Safe-T-Etch is the safer, faster 
etching compound which removes all of 
the objectionable features in acid etching. 

CMC. Hi-Temp Craft Black is the 
free-flowing, quick-drying, asphaltum 
paint that helps achieve cleaner, sharper 
etched lines in craft designs. 

Craft Metals Corporation also has 
aluminum and —- embossing foils 
and tooling metals, and many other 
craft materials. : 

For additional information, send for 
descriptive literature and price list, to- 
day. No obligation, of course. Just tear 
out and fill in the coupon shown below. 
Your request will get prompt attention. 


TEAR OUT AND 
MAIL COUPON TODAY 


CRAFT METALS CORPORATION 
1610 Hampton, St. Louis 10, MO. 
Gentiemen: Dept. I 
Please send FREE literature on moking beauti- 
ful trays, coasters and other Croft items; also 
price list. 
(Please type or print) 


Nome 
Address 
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cotton mills the cloth is too porous and 
has too much stretch. 

While the cloth is stretched it is also 
dyed the proper color. After drying, the 
pores of the cloth must be filled to pre- 
vent the glue coating from penetrating. 
Usually an inert material such as clay, 
starch, or talc is used with a mixture of 
glue. 

Next, a thin coat of glue is applied to 
the cloth. This is knewn as the “sizing 
coat”; it will unite with the heavier glue 
coat that is applied later. When dry, the 
cloth is ready for the making machines. 

When hide glues are used, since they are 
received dry and coarsely ground, they 
must be soaked in water and heated to 
the correct temperature. 

With the abrasive grains graded, the 
adhesive in solution, and the backing 
ready, the next step is the actual making 
of the product. The backing is first spliced, 
one huge roll to another, so that stops 
will not be required once the “run” or 
“make” begins. The widths of backing 
vary from 27 to 50 inches. Then the 
backing is passed over rollers which im- 
print the trademark, brand name, grit, and 
serial number. The ink dries in two sec- 
onds to prevent smudging. Next the ad- 
hesive is applied by calendar rolls in 
carefully regulated amounts, varying in 
concentration and quantity with the size 
of the grains used. The abrasive grain 
is applied, either by a gravity method or 
electrostatically. Thus the amount of grain 
deposited is controlled with great accuracy 
and can be varied from a very thin “open 
coat” to a dense “closed coat.” 

Electro coating is one of the most mo- 
mentous developments in the abrasive in- 
dustry and has its origin in a simple 
physical experiment: rubbing a comb over 
one’s sleeve, charging the comb and pick- 
ing up bits of paper and holding them 
at right angles to it. 

In this coating process, an electrostatic 
field is built up between the positive and 
the negative electrode. As the conveyer 
belt carries the grains between the elec- 
trodes, they are raised on end and then, 
like tiny arrows, fly toward the upper 
electrode, end first (they align themselves 
in the direction of the electrical flow). At 
the same time, all these particles separate 
themselves at equal distances since they 
carry like charges. 

Then the product goes to the drying 
racks. It is carried to the sizing machine. 
There, while not completely dry, a second 
and light solution of glue is applied which 
unites with the still wet original bond and 
serves to anchor the grain securely. The 
goods are then carried by the same racking 
system to the final drying room. When 
dried, the material is wound into huge 
“jumbo” rolls of thousands of yards each 
from which are cut the various shapes 
of the finished product. The coatings on 
these large rolls vary, since each type wiil 
perform a specific job. 

Just how do coated abrasives do their 
work? It is generally assumed that they 
remove stock in the form of dust, but 
actually each grain on the sheet is a 
cutting tool much like a chisel or plane 
iron. By regulating the amounts of abra- 
sive material placed on the backing, the 
grades of coated abrasives are either closed 
coated or open coated. Closed coating 
means that the abrasive grains completely 
cover the surface of a backing. It is par- 
ticularly useful where the abraded waste 
does not clog the spaces between individual 
grains 

The last step consists in converting the 
jumbo rolls into required sizes and shapes. 4q 





mholaae) 1. 
and DRAFTING 


6 styles of drawi 
tables available. "§ 
with from 1 to 6 draw- 
ers and built-on tab- 
oret. 4 — available 
with board or paper 
storage as shown 
above. Either plastic 
or soft maple tops 


Write for Free Catalog 
and Price List. 


Over 25 styles and 
sizes of chairs and 
stools available. Equip- 
ed with the famous 
“Lift-Lok” mechanism, 











A CLAMP FOR EVERY PURPOSE 
A SIZE FOR EVERY JOB 


PRO-TECTO-HED CHISELS & 
PUNCHES 


(Patented) 


Stop Mushrooming 


For GREATER SAFETY 
For LONGER LIFE 


Complete Range of 
Patterns and Sizes 


THE CINCINNATI TOOL CO. 
Waverly & Main Cincinnati 12, Ohic 
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NEWS 


(Concluded from page 16) 
Students do a great deal of the work. 


Painting, electrical work, and cabinetmak- . : 
ing in most of the programs were done —_—_ ! ~~ @UZZER 
entirely by them, Some of the Jarger- ee 8 J Bl Profe 
population group schools did not do as | : 
much, possibly ) Ber of strong unions 4 Furwaces and BURNERS 
and local building code laws. E 3 a wipe c iding shop 

The majority of all the homes built cost ey. fc 1 fe P } 
between $10—15,000. Four schools built at 


oe © Vie ane ane wale, TAF | NO BLOWER OR POWER NEEDED — JUST CONNECT TO GAS SUPPLY 
20,000; at least two houses exceeded this | 4 well behaved ‘Buzzer’ hardly whispers in shop class, no more shouted instructions 
‘ > av » melee games ries f w av u i : . 
sit am aoe ob Thich e sigpas — Sy 4 uses only low pressure gas of any type, and less of it for any particular job. 
portionately through the higher popula- Pi 4 self-contained ‘‘packaged’’ urits with pilot always ready for work, students operate as simply 
tion groups. ‘4 and safely as a home gas range. ; 

An estimated 2072 students have com- * § no blower or electricity, avoids extra expense plus dangers of ‘whooshing’ flame and 
pleted the building trade program. This is ; short circuits. 8 : ; , f lif 

f ’ e, 

not totally accurate, however, as some id y mnee J a individual insulating firebrick for shop comfort, longer refractory |i 
schools did not know the number of gradu- j 4 authentic, professional design prepares students better for industry. 
ates from their program. The average over- 4 thermo pilots and temperature controls available for easy attachment. 
all percentage of students working in an ; 
area taught in the program is 42 per cent : No. 170 No. 43 No. 14 
In the first three population groups the i High Temperature Portable Gas 
percentage is 36 per cent, and 53 per cent H Melting Soldering Burner 


in the to ro 4g Furnace. and Bench and 
- “yo; ( ir Furnace. Tcrch. 


personal é - 


Since 1911 “BUZZER” gas-fired Fusaaces and Burners have 

Appointments .. . : been preferred the world over for their outstanding ad- 4. &« 
> Paul W. De Vore has been appointed di j or vantages in industry and schools. Ask any heat treater or rca = 
rector of the department of Industrial Arts ines [! ie shop instructor who uses them. We invite inquiries for | ost treating 
at Oswego, N. Y., succeeding Robert D , your particular school sheo layout. L..al “BUZZER” sales Furnace with stand. | 
Helsby, who resigned to become deputy . = and servicing representat.ves throught the country. 
commissioner for ministration of the - : : 
New York State } or Department Write today BUZZER” CATALOG NO: 1570 
> Edgar C. Godj.<- ‘sistant professor 
of industrial art. education at Georgia C H za R L 3 ) A. H 2) » 3 =f I N C. 
Southern Colleg~ at Siatesburo since 1949, 
is on an extended leav. of xwbsence while 
working toward his doctorate at the Uni- 
versity of Maryland, College Park. He 
has served as an assistant to the Executive 
Dean for Student Life at Maryland dur- 
ing the past year and will continue in 
this capacity during the 1960-61 school 
year. 

> Dr. Walter C. Brown is leaving his po- 
sition as associate professor of industrial 
education at the University of Missouri, 
to take a position as the director of voca- 
tional-technical education and supervisor of r 
industrial arts with the Phoenix, Ariz., “al Fe Qarcuitry 
Union High Schools and Phoenix College 
System. Hie has been a member of the ' Is | 
University of Missouri teaching staff since heqinner-t tested, it anual’ 
September, 1949. Dr. Brown was president 
of the Missouri Adult Education Associa- 
tion in 1957, and in 1950-5! he was pres- 
ident of the Missouri Vocational Associa- . aie 
tica “by doing.” With coder, tools, and so.Jering), they completely 
> Three vocational education staff mem- 4 wer yoy ty * | bu’ id’ profes: asse.ibie the latest ay et yee 
bers in the Georgia State Department of sional quality TV/radio/electronic test instru- “mS ne circuits. _. And t ¥A ave the - 

Y i ; ments, hi-fi components, amateur radio gear, acon of knowing that what ¢ ey are working 
Education to assume new duties are: and transistor radios . . . Following simple, is not marciy a training aid but a fine, use- 

Jack Nix as director of the division of step-by-step instructions (including pictorial ful piece of equipment, My every respect exactly 
vocational education, succeeding George I. diagrams and schematics plus da: on colo: like a eae uni 
Martin; J. G. (Whitey) Bryani as state ‘ : EXCLUSIVE 
supervisor of vocational agriculture, to all = Re : pale +d DEMONSTRATOR [ 
succeed T. G. Walters; and T. D. (Dick) a gga a = S| Simulates £1CO #221 
Brown, Jr., as assistant vo-ag supervisor in se i | | :| Fae Oe’ §VTVM in all “unctions & 
charge of the northwest Georgia program, ; m, : ranges. Helps you teach 
succeeding the retiring Clarence M. Reed. z — | j -_ red and fs a F 

> Harold James Mc Whinnie, shop in- aw oe Ae, S OO neter sb 'S, 14%” w. 
structor at the Laboratory School of the pe? — , Ta Ef 
University of Chicago, will be in the West ; ; viewed On : 
Indies for the coming year at Boys Sec- ’ ; oes CN, NS 
ondary School, St. George’s, Grenada , ‘ 
retirements .. . AY + r ny t ELECTRONICS WALL CHART of official IRE-EIA 
> Dr. Clarence Baab, professor of indus- di q —y thee ene. het “ 
trial arts at the Colorado State College, | +“ SEND FREE O Wall-Chart, catalog, & name of neighborhood 
Greeley, since 1935, will retire at the end | 1 ann A () Stereo Hi-Fi Guide. () Short Course for Novice License. 
of the fall quarter. Dr. Everett R. Glazener, se 
former director of the department of in- 
dustrial education in Arkansas A. and M. ADDRESS 
College, has been named Dr. Baab’s suc- city 
cessor at Greeley. 
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capsules 


FLEXIBLE DISPLAY SPACE 


A frequent problem in the industrial 
education shop is the lack of conveni- 
ent display space. This is solved in the 
sheet metal area of the Pueblo High 
School in Tucson, Ariz., by fastening an 
expanded metal sheet to the wall. Proj- 
ects are hung up by small wire hooks 
Easiest and most appealing arrangement 
of articles is by the “shot gun” tech- 
nique of random placement. The accom- 
panying photo shows how wall spacing 
difficulties were overcome by slanting 
the expanded sheet above the fire hose 





P-2,the PULLMAX MACHINE 


DESIGNED AND PRICED FOR SCHOOL SHOPS 


Vocational and trade school teachers 
throughout the world demanded a Pullmax 
machine designed and priced for shop in- 
struction work. Now Pullmax offers their new 
schoo! shop machine model P-2 to answer 
that need. This machine is small and com- 
pact, yet has a %” cutting capacity in mild 
steel. It's a complete sheet metal shop in 
one machine that enables students to make 
such projects as book stands, barbeques, 
grills, book ends, house numbers, lamps, 
trays, stools, and many other items. 

Thousands of these machines are being 
used throughout industry. Your students 
need this training. 


Write jor literature today! 


AMERICAN PULLMAX COMPANY, INC. 
2493 N. Sheffield Ave., Chicago 14, Ill. 


Pulimax ‘‘Canada’’ Limited, P.O. Box 460 
S. Service Rd., Oakville, Ontario 


AVA Show LOS ANGELES DEC. 5-9 BOOTH 134 


cabinet. Fastening was made by toggle 
bolts and lead anchors in the cement 
block wall. 4 


Maurice F. Gupsill 
Pueblo High School, Tucson, Ariz. 


A TEACHING AID FOR 
BEGINNING PRINTING 


Certainly one of the most important 
segments of the elementary hand composi- 
tion course in printing is the information 
related te spacing. Presented properly, it 
forms the foundation for successful type- 
setting by the printing student. It is the 
absolute prerequisite of any high school 
printing course, 

Methods of introducing the unit on 
spacing often vary. Some instructors utilize 
a diagram or chart showing the basic 
values and dimensions, while others resort 
to tables giving percentages and their re- 
lationships. All the above mentioned tech 


niques are valid and I have used them 
with varying degrees of success. 

After trying tables, percentages, charts 
and diagrams, I came upon the “space 
box” which I find a most successful aid 
in presenting the spacing unit to new 
classes. Constructed entirely of wood, the 
spaces are enlarged considerably and 
painted in different colors. The entire set, 
consisting of 2-em quads, 3-em quads, 
em quads, nut quads or figure spaces, 3-em, 
4-em, and 5-em spaces, fits compactly into 
the box for easy storage. 

Presentation may vary with each instruc- 
tor, but I have used the “space box” suc- 
cessfully from grades seven through twelve. 
It may be shown first as a visual break- 
down of the spacing units and then used 
as a drill with a prize of a few scratch 
pads or tablets going to the winner as 
incentive. (The seventh and eighth grad- 
ers appreciate this technique immensely.) 

It is a versatile aid, in that various 
combinations of spaces can be demon- 
strated before the entire class instead of 
the usual individual presentation, thus 
saving sorely needed time for other activ- 
ities. The difference between one 3-em 
space and two 5-em spaces can be seen by 
the entire group, leaving nothing to the 
imagination. Demonstrating that three 
3-em spaces equal one l-em quad requires 
nothing more than picking up the three 
spaces in one hand and matching them up 
with the em-quad right before the class. 

After a short lesson on spacing material 
using the “space box” as my teaching aid, 
I find the student retaining much more 
of the new information than he did previ- 
ously with only the charts and diagrams as 
aids. 


Fred Sherwyn 
Instructor, Printing 
Los Angeles, Calif., High School 
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KNOCKDOWN 
FURNITURE 
BEDFORD LUMBER 


COMPANY, INC., Offers 
a Low Cost Project Idea 


to widen Your Shop 
Program — Lighten your 


Instruction Time. 


Here is 2 student project that features low 
material costs, eliminates waste stock and cre- 
ates studeni initiative; while freeing you from 
excessive individual instruction time — Bedford 
pre-cut, ready-to-assemble knockdown cedar kits. 


Featuring over 50 complete furniture items, 
like the ones pictured, all Bedford Lumber kits 
are made and trimmed in solid Tennessee aro- 
matic red cedar, mahogany, limed oak, walnut 
and cherry.. Specializing in a complete line of 
cedar chest kits, Bedford also stocks a wide 
variety of furniture styles and complete room 
settings. 


All Bedford knockdown kits arrive complete, 
including: moldings, feet, handles, ornaments, 
necessary hardware and assembly instructions. 
Finishing kits are available at a nominal charge. 
For your convenience, Bedford Lumber Com- 
pany makes shipments within 5 to 10 days 
after receipt of your order. 


Write today for a complete 1960-61 catalog. 
Use the coupon for your convenience. 


Bedford Lumber Company, inc. 
P. O. Box 65 
Shelbyville, Tennessee 


Gentlemen: 
Please send me your 1960-61 catalog. 


Name of Schoo! 
Official 


Address 
(Students send 25¢ in coin or stamps) 
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No. 808 
Hope Chest 


Size 46%" x 20%” x 20%" In limed oak 


Cedar Chest 
Size 46%" x 20%" x 20%" No. 600 (Shown) 


aaa 


No. APD-50 Desk 
Size 20” x 40” x 30” In solid cedar 


End Table 
No. 11, No. 12 Single Step 


Size 28" x 18" x 22%" 
In limed oak or mahogany 
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GREAT 
ELMERS 
GLUES 


FREE —Elmer’s Industrial Gluing 

Chart tells which is the right glue 
for every job you do. Elmer's Glue-All, 
Waterproof Glue, Contact Cements (New 
Water-based, Non-Flammable, or Regular), 
Plastic Resin Glue, Casein Glue. For your 
copies of the Chart, contact your supplier 
or write to The Borden Chemical Company, 
Dept. IW-sv, 350 Madison Avenue, New 
York 17, New York. 


Bordens Products 


FOR THE 


CRAFTSMAN 
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associations 


DETROIT INDUSTRIAL EDUCATION 
SOCIETY 


One hundred Detroit teachers of indus- 
trial arts, vocational and special education 
shop teachers have formed the new De- 
troit Industrial Education Society. 

Publicizing industrial education, exchange 
of ideas, solution of common problems 
and broadening the outlook of teachers 
are some of the areas in the planning 
stages. 

Officers are: president, Stephen Wichar, 
Keating School of Detroit; vice-president, 
Raymond Hughes, Garfield Junior High at 
Detroit; secretary, Michael Wichorek, and 
D. Houghton, both of Detroit; secretary- 
treasurer, John Blaschak, Cass Technical 
High School, Detroit. 

Directors are: Harold Hill, Miller Junior 
High School; Melvin LeRoy, Washington 
Trade School, and Herbert Piilo, Post 
Junior High School, all of Detroit. — 
Michael Wichorek, secretary. 


NEW ENGLAND IA TEACHERS 
TO MEET 


The 23rd annual convention of the New 
England Industrial Arts Teachers Associa- 
tion will be held on October 14 and 15, 
1960, at Wentworth By The Sea, Ports- 
mouth, N. H. 

The theme of the 1960 meeting will be 
“Crucial Issues Facing Industrial Arts 
Today.” 

Dr. Donald Maley, head of the depart- 
ment of industrial education, College of 
Education, University of Maryland, will 
be the keynote speaker on Friday after- 
noon. 

George Koenig, head of the U. S. Navy’s 
Bureau of Ships ini Program, will 
speak on “The Collapse of Time,” at the 
main banquet.—George F. McKeague, 
publicity. 





COMING CONVENTIONS 


Oct. 7-8. Ohio Vocational Association, at 
Southern Hotel, Columbus, Ohio. Exhibit 
chairman, C. O. Tower, 3520 Central Park- 
way, Cincinnati 23, Ohio. 

Oct. 14-15. New England Industrial Arts 
Teachers Association, at Wentworth by the 
Sea, New Hampshire. Secretary, Edward 
P. Stach, Warren Harding High School, 
Bridgeport 10, Conn. 


Oct. 20. North Dakota Industrial Edu- 
cation Association, at Grand Forks. Pres- 
ident, Robert V. Echelbarger, The Crippled 
Children’s School, Jamestown, N. Dak, 


Nov. 4-5. Kentucky Industrial Educa- 
tion Association, at Kentucky Hotel, Louis- 
ville, Ky. John D, Rowlett, associate pro- 
fessor of industrial arts, Eastern Kentucky 
State College, Richmond, Ky. 


Nov. 10-12. Oregon Industrial Arts Con- 
ference, at Benson Polytechnic High School, 
Portland, Ore. Secretary, Miss M. Hallock, 
546 N.E. 12th Ave., Portland 12, Ore. 


Dec. 4-7. American Technical Education 
Association, at Biltmore Hotel, Los Angeles, 
Calif. Secretary, William N. Fenninger, 
22 Oakwood Place, Delmar, N. Y. 

Dec. 5-9, American Vocational Associa- 
tion, at Biltmore Hotel, Los Angeles, Calif. 
Secretary, M. D. Mobley, 1010 Vermont 
St., N.W., Washington 5, D. C. 





| 
| 
| 


| 
| 
| 
j 


| 








PLAY IT SAFE... with the 
GS No. 657 GOGGLE! 


"3's gangl 


TYPE 657—CLEAR TYPE 657-G—GREEN 


FOR SHOP AND LABORATORY 


FEATHERWEIGHT PROTECTION 
Specially designed and priced. Fits all faces, 
men, women, boys and girls alike. Lenses 
are impact resistant and afford adequate 
safety protection for light grinding, spot 
welding and other semi-hazardous operations. 
Attractive styling and special lightweight 
construction make this the goggle that every- 
one wants to wear. May be worn comfortably 
over prescription glasses. 

Excellent for Chemical Labs and Indust. Arts 


TYPES 657 & 657-G 
1 doz. to 11 doz. 12 doz. to 35 doz. 
$6.00 per dozen $5.40 per dozen 
36 doz. and over 
$4.80 per dozen 
Seld only in dozen lots. Minimum order 1 doz. 


OPEN ACCOUNTS INVITED 


GENERAL SCIENTIFIC EQUIPMENT CO. 


LIMEKILN PIKE and WILLIAMS AVE. 
Philadelphia 50, Pa. HAncock 4-1550 

















Teach 
Modern Wood 
Finishing 

with the 


SEALACELL 


PROCESS 


ola ae alalciamiale 


elaalelth: 


tA? _ 
¥v¥ ite 


GENERAL FINISHES 
SALES and SERVICE CO 


8 West B ' M ee 4 
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P ing a 
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DUA 


MODEL 18 
A multipurpose machine 
for both 


METAL SPINNING and Eeaaee 
FACE PLATE TURNING @ 


Dualathe set up for 
metal spinning. 


Dualathe set up for face A 
plate turning. 


> 


Dualathe showing tail 
stock mounting for metal 
spinning. (Plate covers 


Designed for school shops by a school man 


CONCEIVED, DESIGNED AND 
ENGINEERED with the School Shop 
student in mind ... to provide a 
variety of work experiences in one 
easy-to-set-up, easy-to-operate 
machine. 


Th tesigner, It's the only lathe made specifi- 


CLA Ww "LRO 
heod © ‘ndus'rial Arts 
 epartment, 
Moultrie, Georgia 


‘ally for metal spinning and face 
plate turning with a capacity to 
18” diameter. 

TAIL STOCK is removable so it can be quickly and 
easily set up to any of three positions, to accommodate 
a variety of spinning operations. 


TOOL REST is completely adjustable allowing it to 
be used in front, in back, or on the side of the piece 
being turned. 

MOTOR can be mounted underneath, or to the rear 
of the machine. 

BUFFING can be incorporated on the same machine 
through use of the arbor on the rear of the spindle. 

This is truly a heavy duty, pre- 

cision built machine offering an 

» unprecedented efficiency, versatility 
and safety to the operator. 


SPECIFICATIONS 


* Swing over bas= - 18” © Spindie thread Front 1%" - 12, 
- R.H. © Spincis thread Rear 14%” - 12, - L.H. © Hole 
through spinela - 9/16" © Headstock Pulley - 4 step 
Sealed-for-life Bearings - 2HD thrust * Overall length - 
18” © Overall width - 15” * Height - (spindle center to 
base) - 9%" © Sneed cange. ©50-3450 RPM « Tool Rest 
length - 6", » ® Shipping weight - 150 Ibs. © Motor 
recommended - ‘4 HP, 1750 RPM 1 ph. 110/220 V. or 
220-208/440 3 ph. 


FOR SAFETY — Motor mounting recommended under- 
neath table to provide fully enclosed belt and pulley 
for maximum safety to the operator 


3 / BRODHEAD-GARRETT CO. 4560 East 71 StaCleveland 5; Ohio 


N'Y Lumber, Machinery, Benches, and Hand Tools 
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new books 


Pocket Encyclopedia of Paper and 
Graphic Arts Terms 

Pocketbook edition, cloth, 92 pp., 354 by 
6% in., $1. Thomas Printing and Publish- 
ing Co., Ltd., Kaukauna, Wis. 

This useful dictionary provides a sur- 
prisingly complete list of terms in the 
fields of paper and papermill making, print- 
ing, and the graphic arts, the carton and 
boxboard industry, and ink. The definitions 
are informal, but accurate. An old timer 
will miss such terms as “demy,” “brevier,” 
“agate,” and “double tone.” The book 
will make a good addition to the school 
printshop library. 


— AVULABLE NOW! —__ 


Photo Offset Fundamentals 


By John E. Cogoli. Cloth, quarto, 209 
pp., $4.80. McKnight & McKnight, Bloom- 
ington, Il. 

The author, who is graphic arts instruc- 
tor in the Hartford, Conn., high school, 
has here presented the fundamental proc- 
esses of lithographic printing, now com- 
monly termed photo-offset printing, The 
book is written in logical manual form, 
with careful definitions of terms, and de- 
tailed descriptions of materials, processes, 
and tools. The preliminary chapters, de- 
voted to a history of the craft and the 
industry, provides much information on 
job planning and layout, type composition 
and proofreading, before getting into the 
actual work of offset printing — photog- 
raphy, film development, workroom work, 
laying out, stripping, and platemaking. The 

















AN INDISPENSABLE HANDBOOK 
for planning a new or expanded school laboratory 


Suggested lab layout and complete general specifications for a voltage 
distribution system are included in this valuable new workbook. 

Catalog describes new Power-Flex Control Center and auxiliary 
equipment for supply and distribution of experimental power for use 
in physics, chemistry, science and industrial arts laboratories. Send 
for your copy today. Ask for Publication No. 249. 


(For mere information from advertisers, use the postcard on page 91) 


actual processes are at this point inter- 
rupted to describe inks and papers suited 
to offset work. Presswork operations and 
difficulties are detailed in three well bal- 
anced chapters. The final chapters and the 
appendices take up shop safety and legal 
aspects of copying existing printed and 
official materials, the mathematics and 
measurements of graphic arts, instruments 
and instrument use, etc. The several chap- 
ters include excellent teaching aids in the 
form of problems and questions, nomen- 
clature, and a bibliography. 


Technical Illustration 


By T. A. Thomas. Cloth, 149 pp., 8% 
by 11% in. illus., $6.50. McGraw-Hill 
Book Co., Inc., New York, N. Y. 

This book emphasizes practical, rather 
than theoretical techniques. It discusses the 
basic procedures used by industry to make 
three dimensional drawings. Several chap- 
ters are devoted to a description of special 
mechanical equipment and its use. Numer- 
ous drawings illustrate procedures in a 
step-by-step fashion. 

The book can be used as a classroom 
text, and is adaptable to the needs of 
beginning, intermediate, or advanced stu- 
dents. Also meant to serve as a useful 
home study guide, reference, and handbook 
for those who are employed as technical 
illustrators, technical writers, or com- 
mercial artists. 


Electrical Technology 

Paper cover, 118 pp., 774 by 10% in. 
75 cents. U. S. Department of Health, 
Education, and Welfare, Washington 25, 
a ¢ 


Electronic Technology 

Paper cover, 97 pp., 77% by 10% in., 
70 cents. U. S, Department of Health, Edu- 
cation, and Welfare, Washington 25, D. C. 

These two bulletins have been prepared 
to suggest post high school curriculums 
in the broad fields of electrical and elec- 
tronic technologies. They are designed to 
illustrate types of full-time, 2-ycar prepara- 
tory programs which can provide certain 
basic education for entry jobs in these 
fields in support of engineers and scientific 
personnel, entrance into apprenticeship pro- 
grams with the possibility of advanced 
standing, or other beginning work. They 
are not designed to prepare students for 
a specific job. They contain curriculums, 
course descriptions to develop the cur- 
riculums, and some suggested physical fa- 
cilities layouts. 

The materia) should be helpful to ad- 
ministrators, supervisors, teache, trainers, 
and teachers in the promotion ard develop- 
ment of new programs. 


Theory and Practice of Arc Welding 

— Second Edition 

By Raymond J. Sacks. Cloth, 478 pp., 
7 by 93 in., illus., D. Van Nostrand Co., 
Inc., Princeton, N. J. 

This textbook presents an original course 
of study in arc weldiag theory and prac- 
tice in accordance with the current prac- 
tices in industry and the recommendations 
of the American Welding Society. It has 
been planned specifically to be of use in 
industrial training programs, vocational 
schools, technica! schools and colleges, and 
has value as a reference book and text for 
courses in welding, building construction, 
metal working, and industrial art: 

It is meant to aid both the beginning 
and the advanced student and those jour- 
neymen in the metal working trades inter- 
ested in welding as a supplementary tool. 
The second edition has been revamped to 
bring it in line with current practice. 
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o help you guide the seniors 
who don’t go on to college 


A new solution to a serious guidance problem. The secret of get- 
ting ahead is planning ahead. For seniors in search of a career, 
it's essential to know the pros and cons of an occupation before 
selecting it. But until now, visual guidance materials have been 
sorely lacking to help you counsel one large category of young 
men—the seniors who aren't able to go on to college. Career 
Reports is a new series of motion pictures created to fill this 
serious gap in the average vocational guidance program. 





Vocational facts for high school graduates. Each Career Reports 
film describes an occupation for which a college degree is not 
ordinarily a prerequisite. (Vocations considered by the series 
include Motor Mechanics, Electronics, Metal Working, Construc- 
tion, Law Enforcement, etc.) The advantages and disadvan- 
tages of each field are presented clearly and objectively. Men 
actually on the job describe their work—and how they happened 
to get into it. Up-to-date facts are presented in an interesting, 
lively formai—and the guidance counselor is suggested as a 
source of additional information and advices 


Who sponsors this project? Career Reports is sponsored by the 
Department of the Army, with cooperation from the American 
Personnel and Guidance Association, and other recognized 
vocationai authorities. 


What is the Army’s purpose? Each film in the series conveys a dis- 
tinct axiom: training is indispensable to success in any skilled 
occupation. Beginners can acquire this training in one of sev- 
eral ways—on the job (by means of formal or informal appren- 
ticeship), through a trade school or company training program, 
or in the Armed Services. The Army's purpose is achieved 
simply by being recognized as one of the possible ways in which 
a young man can secure essential vocational training. 





An early reservation is advisable. For the first time, a comprehen- 
sive guidance tool has been prepared specifically for high 
school graduates not able to go on to college. The Career 
Reports series is available (without charge) to teachers and 
guidance counselors in the United States. Reservations must 
be made early in order to incorporate Career Reports into your 
guidance program for the coming academic year. May we there- 
fore suggest that you mail the coupon today for free details. 


THE ADJUTANT GENERAL IAVE-10-60 
Department of the Army 

Washington 25, D. C. 

ATTN: AGSN 





I am interested in learning more about the Career Reports 
film series. Please send me a complete list of vocational 
titles, supplementary information and an order blank. 





Address. 





City 





Zone 








High School 





ee ee ee ee ee ee ees ee ee ee ee ee ee ee ee 


Position 








1A /VE for OCTOBER, 1960 (For more information from advertisers, vse the postcard on page 91) 





teaching 


for Reproducing School Data . . 
and for Student Instruction aids 





SPEEDMASTER let's study math «why should I study 
WHITEPRINTERS ‘ | mathematics?” is the question answered 


in the Department of Labor’s “Mathemat- 
Precisioneered SPEEDMASTER White- _ | ee ok ee. weich shows, that 
printers make sharp reproductions from math is tot farfetched for someone who 
any translucent original. All models have pets plan to become an Einstein. F De- 
instant full stop and reverse control . . . <j ge ag va a bey of “Occupa- 
synchronized printing and developing. Pre- ‘a on ation: andboo references 10 
ferred throughout industry. indicate importance of math in specific 
employments. For information write the 
: Superintendent of Documents, Government 

Models Designed for Every Need Printing Office, Washington 25, D. C. 


to Fit Every School Budget » 
space flight Intended for use by cadets 


in Civil Air Patrol Aviation Education, 

NEW! | “The Dawning Space Age” is excellent 

na supplementary material for interested i-e 

The Compact 44 students. Outlines recent experimentation 

COPYMASTER with guided missiles, rocket engines; con- 

The ideal whiteprinter for many siders flight into space. Historical data 

classrooms, the new COPYMASTER can and splendid illustration. Two dollars from 

be woll-mounted. One variable speed the Civil Air Patrol, Ellington Air Force 
control knob with reverse feature. Easily Base, Ellington, Tex. 


replaced fluorescent lamps give hundreds of color prin ting - = ; 
service hours. Cc wae a classic lasiias oe a Suitable 
SEND FOR BULLETIN NO. 58S2 for graphic arts students training for or 
interested in full color reproduction, $1.95 


| from the book department of the Graphic 
’ | Arts Monthly, 600 S. bi t., Chi- 
OPYMATION, inc 9060 tts Weiteen ine ans Dearborn St., Chi 


Chicago 45, Illinois : 
JTOMATION EQUIPMENT ANOS SUPPLIES stay m school Very simple four-page 
leaflet emphasizing the fact that there are 
“more and better jobs for ~high school) 
graduates.” Effective answer to the eternal 
question, “why stay in school?” Write 
Superintendent of Docur ts, U. S. Gov- 
ernment Printing Office i the Department 
of Labor’s leaflet No. 8, stay in School!” 


eee good teaching | on forest products Excelient supple- 


mentary material ir woodworking classes 

. | is available from the Forest Products 
continues to ie for | Laboratory, U. S. Department of Agri- 
culture, Madison 5, Wis. Bibliography of 


publications July 1 to December 31, 1959, 


| lists new reports on wood, properties, pulp 
O e Tr ‘ and paper, paints and finishes, etc. 
_ slide rule instruction Free of charge, 
a 48-page “Teaching Guide for Slide Rule 
| Instruction.” Complete treatise with 12 
Just as it has long been first choice sections which can be applied to classroom 


: and shop use. Write Pickett and Eckel, 
throughout industry, KESTER | Inc., 543 S. Dearborn St., Chicago 5, Il. 


SOLDER is No. 1 with industrial T &I for airl ey, 8 

arts teachers. Both agree on its : vor gas Comprehensive directory 
. e | of training programs by schools and 

speed, quality, uniformity and de- courses for girls and women prepared for 


ndability. Ch id. counselors and teachers. Thirty cents for 
pendability. Choose Kester Acid “Trade and Industry Program for Girls 


Core for general soldering, Plastic and Women” from the Superintendent of 
Rosin or “Resin-Five” Core Sol- Documents, Government Printing Office, 


der for TV-radio-electrical work. | **tinston 25, D.C. 
film sources A 20-page bibliography 


’ of lists of free or rental films from a 
FREE é variety of sources is available free from 
“Soldering Simplified’’ for the Sales Service Division, Eastman Kodak 
Fn —~~% O Solder hoags Co., Rochester 4, N. Y. Under the category 
Its Fundamentals and Usage of “business and industry” for instance, 
for the instructor. “Sources of Motion Pictures and Film- 
| strips” lists the “Film Guide for Industrial 

Training” published by the National Metal 


KESTER SOLDER COM PANY | Trades Association which selects over 2400 
films covering 75 subjects having special 
4257 Wrightwood Avenue, Chicago 39, Illinois ®Nework 5, New Jersey training. Data on film etiquette, how to 
Anaheim, California © Brantford, °, Coneda | get them, etc., Superb tool for i-e teachers 

OVER 60 YEARS’ EXPERIENCE IN SOLDER AND FLUX MANUFACTURING | interested in films and strips. 
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equipment 


sectional table model produc- 


tion drill press The production drill 
press demonstrates South Bend Lathe Com- 
pany’s new sectional tables. Through the 


Sectional Table Model 
Production Drill Press 


use of multiple sections, and corresponding 
ends and legs, it is possible to assemble 
tables of any length to accommodate multi- 
ple head and column assemblies, work 
fixtures, etc. Table sections are easily as- 
sembled. End legs and inner legs have 
leveling bushings and pads. 

(For further details encircle index code 0801) 


: P 
electric drivers From Skil Corp., two 
new electric drivers with anti-ratcheting 
clutch for fast, quiet, continuous, uniform 
fastening. Precise torque for production 
screw driving or nut running operation 
easily set externally; when the pre-set 


Skil Model 272 Driver 


torque is reached, all driving action stops 
instantly regardless of operator pressure for 
uniform tightness on the most exacting as- 
sembly work. Assembly model (235) and 
reversing model (272) usable for disas- 
sembly both have capacities of %4-in. ma- 
chine screws and nuts, No. 12 self-tapping 
screws, and No. 12 wood screws. Model 
272 has extra torque in reserve to speed 
up removal of fasteners. Both models 
feature: trigger switch; pin for locking in 
“on” position; permanently lubricated ball 
and needle roller bearings; die cast alumi- 
num housing; quick-change finder, cord 
protector. Motors are 115 voltage (220 
and odd voltages furnished on order at 
no extra cost) universal d.c. or acc. up 
to 60 cycles. 12%, in. long; 4% lb 

(For further details encircle index code 0802) 


1A /VE for OCTOBER, 1960 


new rubberized paint = from 
Pittsburgh Plate Glass Company, a new 
exterior rubberized paint for all surfaces — 
wood siding, shakes and shingles, asbestos 
siding and shingles, stucco, brick, concrete, 
masonry, and metal — developed by their 
paint division, the product to be known as 
“Pittsburgh Latex House Paint.” Thor- 
oughly field-tested in all climates, the new 
paint is made with glass-clear latex resins, 
possesses great durability, and may be ap- 
plied over surfaces dampened by rain 
showers or morning air, It dries bug-free 
and dust-free in 30 minutes. A second coat 
may be applied on the same day. 

(For further details encircle index code 0803) 


metal cutting lathe = From Rock- 
well Manufacturing Company’s Delta 
Power Tool Division their new “long bed” 
model 10-in. metal cutting lathe, with a 
capacity of 36 in. between centers. This 
model features the variable-speed drive, 
¥4-in. collet capacity and all other features 
of Delta’s standard 10-in. metal lathe in- 
troduced last year. Designed to fill the 


New Delta Long Bed 
10-in. Lathe 


need for a low-cost lathe to do heavy-duty 
work in commercial metalworking shops, 
plant maintenance shops, toolrooms, and 
other industrial operations, the new lathe 
is compact, modern looking and easy to 
operate. Included are two new safety ac- 
cessories — a magnetic starter electrical dis- 
connect switch kit which automatically 
shuts off the motor when headstock cover 
is swung open, and a mechanical back gear 
lock-out kit which protects the gears of 


the headstock because it forces the opera- 
tor to raise the headstock cover before the 
back gears can be engaged. 

(For further details encircle index code 0804) 


new saber saw attachment 
From DeWalt, Inc., a compact saber saw 
attachment capable of doing curve work 
at any angle, and designed for use on its 
home workshop line of radial-arm power 
tools. Weighing only 23 ounces, it measures 


New Saber Saw Attachment 


about the size of an average hand, is a 
rugged performer on soft or hardwoods, 
composition materials or plastics, alumi- 
num, and even light gauge steel. Cutting 
capacity up to 2 in., in thickness, the 
mechanism does not contain any gears or 
pulleys, and delivers 3600 strokes per min- 
ute. Two locating pins, two clamping 
screws, and the machine arbor nut, hold 
it securely in place. A spring hold-down 
assures safe, accurate operation, and a 
floating hub mount adjusts automatically, 
when tightenting the arbor nut, thereby 
avoiding misalignment. The unit is fully 
counterbalanced to minimize vibration. 

(For further details encircle index code 0805) 


hobby-craft material From Fu- 
ture Chemicals, this new art material, 
“Copy-Cast,” can be molded, shaped and 
carved, or it can be used to make molds 
of shapes which can then be duplicated in 
those same molds with more “Copy-Cast.” 
Fine grain texture enables this product to 
pick up finest detail; it can be shaped and 
sculptured with woodworking tools. An 
added adhesive ability enables it to be 
used as a repair material, or as bonding 
directly to any material — metal, wood, 
glass, tile, etc. 

(For further details encircle index code 0806) 


(Continued on next page) 








vacuum tube voltmeter model 


From Electronic Instrument Company, an 
excellent example of a visual aid, their 23 
by 1434-in. rugged, easy to operate, demon- 
stration model. Adaptable to classroom 
utilization, it is invaluable in teaching the 
uses and operation of this instrument. This 
demonstration model of EICO’s vacuum 
tube voltmeter may be used by the stu- 
dents themselves to enhance the learning 
situation, stimulate their interest, and main- 
tain the motivation of the group to reach 
to the goals of the lesson. Among other 
benefits, actual experience with a device 
like a VTVM (even a simulated VTVM) 
will prevent many a student from damag- 
ing the first real one he tries to use. 


Vacuum Tube 
Voltmeter Model 


(For further details encircle index code 0807) 
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SHOP EQUIPMENT NEWS 


(Continued from previous page) 


new machine for shop finishing 


operations From Rockwell Manufac- 
turing Company’s Walker-Turner Division 
their new combination belt and disk finish- 
ing machine. Ideal for grinding, surfacing, 
or polishing steel components, die castings, 
aluminum, brass and copper parts, and a 
variety of other materials, it can also han- 
dle finishing operations on wood and plas- 
tic. Its features include a 4% by 12-in. 
platen that can be inverted for underside 
general finishing or deburring operations on 
small, hard-to-handle parts; removable end 
guard to permit inside contour finishing 


Walker-Turner Belt and 
Disk Finishing Machine 


Now you can order McKnight's 
new basic texts . . . at 1960 copyright 


basic tests listed below can be ordered on approval 


Woodworking With 
Machines 
by J. H. Douglass. Text has 
7 sections on woods and their 
uses. Also visual aids, ques- 
tions and suggested assign- 
ments. A set of tests is in- 
cluded with each book. 
$4.20 


Graphic Architectural 
Drafting 
by J. Edgar Ray. Detail 
drawings are presented in plan, 
section, and perspective for 
more effective visualization 
of construction. Graphic pres- 
entation of fundamentals with 
190 full-page plates. 
$4.80 


General Drafting 


| ; by Fryland and Kepler. Fundamen- 
tals of each drafting principle 


ORDER McKNIGHT’S BOOKS IN ALL THESE AREAS: 


#060 


® Leathercraft 
® Methods 

® Projects 

® Photography 
® Weaving 

® Ceramics 


® Drafting 


® Fabric Decoration 


® Woodworking 
® Wood Carving 
® Book Binding 
® Electronics 


qe 


Pe 


#226 


two easy-to-use parts: (1) 
operations (manipulative) and 
(2) information topics (the 
things to be known) with 299 
illustrations. 
$2.00 (paper bound) 
$3.40 (cloth bound) 


Exploratory 

Electricity 
by Arnold and Schank. A 
12 week course for junior 
high with classroom tested 
activities and projects. The 
roduction, tr issi and 
safe use of electricity. 





$1.25 


Photo-offset 
Fundamentals 
by John Cogoli. Basic man- 
ual for working knowledge 
of offset printing. Covers job 


planning, photography, inks, papers 


and presswork. 


(In work) 


® Metalwork 


@ Electricity 

®@ Graphic Arts 

® Plastics 

® Auto Mechanics 

@ Linoleum Block Printing 





McKNIGHT & McKNIGHT 


Name 
School 
Address 


City 





#060 
*_ Dept. 817 °* 


Circle books wanted and send coupon for 
FREE 30 Day APPROVAL! McKnight will send 
new free catalog. 


#070 


Zone 


Bloomington, Illinois 


#226 #276 


State 
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operations on the idler drum; a 9% by 
16%-in. table furnishing ample work sup- 
port for finishing large patterns; and a 
fully machined disk balanced for vibration- 
free operation assuring accurate finishing 
on close-tolerance patternmaking opera- 
tions. 

(For further details encircle index code 0808) 


knight kn-500X stereo magnetic 


cartridge From Allied Radio Corpora- 
tion the new Knight KN-S0OX Stereo 
Magnetic Cartridge. Patterned after the 
popular KN-500 cartridge, the KN-S500X 
is designed for use with professional-qual- 
ity record-playing equipment at low track- 
ing pressures (1-4 grams). Special features 
include: 4-coil, moving-magnet design; 
.000S-ia, diamond stylus for precise track- 
ing and minimum high-frequency distor- 
tion; effective mass of less than Yoooth of 


Knight Model KN-500X 
Stereo Magnetic Cartridge 


an ounce tor greatly reduced record wear; 
8-way, mu-metal shielding to prevent hum; 
frequency response of 20 to 20,000 cps, 
plus/minus 2 db; channels precisely bal- 
anced to within plus/minus 1 db; com- 
pliance 5.5 x 10-* cm/dyne; channel isola- 
tion well over 20 db; with standard )4-in. 
mounting centers employed on the car- 
tridge. Listed under stock No. 89 RC 225. 


(For further details encircle index code 0809) 


shearing & forming machines 
From American Pullmax Co., Inc., a new 
economy line of 5 universal shearing and 
forming machines. With prices starting at 
$400, this line offers an economical method 
of straight, circular and irregular shearing, 
plus slotting, folding, beading, joggling, 


Shearing and Forming Machine 


edge bending, and louver cutting. Pullmax 
machines range in capacity from 14 gauge 
(Continued on page 84) 
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Now Available! FREE! 


A | NEW |. ALVIN 
READY REFERENCE 
CHART WITH 
DECIMAL TABLE 


Reference Chart with convenient decimal table. Here's a fully 
illustrated Reference Chart showing the complete Alvin line. 
Makes a handy buying reference for mechanical and ar- 
chitectural drawing teachers. Can be tacked on a wall for 
students’ reference. For your free copy write to Alvin Today? 











“1” Sqvere 
No, P-15-Ratal $2.00 





These teaching materials present a new approach 


On call for sects that s¢; see 
ye” Stimulate origi 
to the encouragement of individuality in project 


ALUMINUM your needs 
Each project presents five varied solutions 


design. 
to the design problem. These projects are intended to 
help students toward eventual personal refinement of 
detailed project plans. Students are expected to develop 
thei 


heir own working drawings and procedural plans. 


Students who build projects along the lines 
proposed will gain an understanding of practical 
design criteria and techniques. They will also 


increase their knowledge of materials and processes 
important to the metalworking industry. The total 
® HOW-TO-DO-IT FILMS learning should be increased because the experience 
will be both educational and personally satisfying, 
@ GENERAL INTEREST FILMS since each individual will make a project he designed and 
planned. Three other sets of projects are also available. 
® HOW-TO-DO-IT LITERATURE FREE PROJECTS—With each purchase of a Di-Acro machine 
you will tawny ney ew Bag Waren Suainrs Seueeen,. Svery 
@ GENERAL AND DESIGN LITERATURE Project lveceive even more coupons with the purchase 
of a Di-Acro “Package Deal’’. 
You reflect the materials and processes 
of industry with 


ALUMINUM COMPANY OF AMERICA > eo EE me a Oe A we 


Motion Picture-Educational Dept. O'NEIL-IRWIN MFG. CO 
801-K Alcoa Buildi A ; , 
Pittsburgh 19, Pa. ee: 351 8th Ave., Lake City, Minn pronounced die-ack-ro | 








Projects are 25¢ for each folder—send cash, check or money order. 
Gentlemen: 
0D “METAL PROJECTS IDEAS with (— “‘Contemporary Sheet Metal 


Please send your free Alcoa Informational Yor » i variations in design” Projects” 
Aids booklet to: 0 “Suggestions in Wrought tron” (“Plastics for the School Shop" 


NAME NAME » ahaa gr 











STREET. om SCHOOL STREET ADDRESS 
+. y SES CITY 
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AMERICAN TECH 


HAVE YOU 
EXAMINED 


the Latest Offerings in In- 
dustrial Education Texts? 


Here is a partial list of new. 
industry-keyed texts and study 
guides now available from 
American Tech. 


1. American Technical Society's 
Drafting — 2nd Edition. 

Newly revised and expanded this book 

will speed the development of basic skills 

through the use of meaningful problems 

and clear, illustrated explanations. $4.75 


2. Fundamentals of Electricity — 
4th Edition 

A complete revision. Relates electrical 

fundamentals to modern applications of 

electricity. $4.75 


3. Manufacturing in the School 
Shop 
Teoches modern production line techniques 


through the manufacture of an actual 
product $1.10 


4. Know Your Car 
An activity-centered presentation of the 
basic principles of avtomotive operation 
and maintenance. $3.50 
5. Welding Skills and Practices 
Explains and illustrates the techniques and 
practices used in each type of welding. 
Provides related information on various 
welding processes $4.95 
6. Radio-Television and Basic 
Electronics — 2nd Edition 


This revised edition features new material 
on high-fidelity and stereophonic sound 
systems, semiconductor devices and color 
television. $4.95 


7. Ferrous Metallurgy Laboratory 
Manual 
For those who need to possess more than 


textbook information on the response of 
steel to heat treatment. $2.25 


SEND FOR ON-APPROVAL COPIES 








TEAR OUT AND MAIL TODAY “~~~; 


American Technical Society 

Dept. W403 

848 E. 58th Street, Chicago 37, Ill. 

Please send me on-approval copies of 

textbooks checked below. After as long 

as 30 days of leisurely examination, I 

agree to either return them, or make 

remittance — less educator's discount 
ss) ££ fe ae £ 

Name 

Subject / Position 


School 


Address 
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SHOP EQUIPMENT NEWS 


(Continued from page 82) 


up to % in., in mild steel. Machines are 
built to the finest precision standards, 
frames are made of solid reinforced, heat 
treated steel plate. Pullmax machines are 
used in sheet metal shops, schoois, en- 
gineering departments, model shops, and in 
plants where small production runs on a 
Pullmax eliminate costly dies. 


(For further details encircle index code 0810) 


band saw blade From The L. S. 
Starrett Company, a double carbide special 
alloy band saw blade, especially for stand- 
ard cut-off band saw machines which cuts 
50 per cent faster than carbon bands and 
enables standard band saw machines to 
operate at close to maximum efficiency. 


Double Carbide Special Alloy 
Band Saw Blade 


Also cuts a wider range of metals includ- 
ing tough alloy steels and results in greater 
blade life with reduced down time for 
blade changing. Starrett Alloy Band has 
improved hot hardness and abrasion re- 
sistance, permitting the use of higher 
speeds and heavier speeds on standard 
band saw machines. With the range of ma- 
terials that can be cut with this band ex- 
tended to include many tougher steels, the 
need for expensive special cut-off equipment 
is often eliminated, achieving a sizable sav- 
ing in costs 

(For further details encircle index code 0811) 


torpedo levels From The Columbian 
Vise & Mfg. Company, restyling of the two 
leading hardwood torpedo models. Levels 
No. 209 and No. 309 feature a new con- 


Restyled Torpedo Levels 


tour shape, streamline design with slim 
end points, said to facilitate carrying of 
levels in pockets. Levels are made of nat- 
ural finish hardwood with aluminum top 
plates, 4% in. wide (at widest point), 1% 
in. high, and 9 in. long, No. 209 has 1 
plumb and 1 level. No. 309 has 1 plumb, 





| 





a 


a] 
en 


a. 1 

med [1 PSP, 
HOBBIES 
RAFTS 


‘4 8008 


“ate” for these valuable 





IMMERMAN & SONS. 


me Ch nd | hi 
Dept. CH-10 * 1924 EUCLID Clevela 5. rio. 





FOUNDRY 
\SUPPLIES 


MOLDING SAND 
STEEL FLASKS 
INGOT METAL 

CRUCIBLES 

CRUCIBLE TONGS 

FLUX - RAMMERS 

MOLDERS' TOOLS 

PATTERN LETTERS 
PYROMETERS 

GLOVES - APRONS 

LEGGINGS - ETC. 


FAST MELTING 
“ SPEEDY MELT” 
FURNACES 
“Speedy Forge” Gas Forges 


. » WRITE POR LITERATURE .. 
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1 level, and a 45-deg. vial. Levels are 
50th ANNIVERSARY EDITION packaged 12 in a shipping carton, weighing 
23 2 Ib. 


(For further details encircle index code 0812) 


toolmakers transfer punches 

From Kelly Tool & Mfg. Company, the 
Kelly “Tru-Center” Expanding Transfer 
Punches, to make possible the securing of 
Tru-Center accuracy when using a tool- 
makers tool punch. Through the expanding 
feature, a set of three Kelly punches have 


Today 


12,000 creative a ore eae 
2 f i 
products for the | TOOLS for AUTO. MECHANICS. 


° ° (Valve, Ignition, Piston 
working artist Ring, Door Handle Tools, 


Sign Making © Display ALLY “TEDSETENY THOLUNERS Pliers, Wrenches,others). 


Advertising Lettering eee Well illustrated, Aj 

} . . % 

Graphic Arts af Screening a size diameter range from Ysto ¢ in. | manual ox 
Teaching t: Printing With transfer accuracy desired in thou- classroom 

sandths, the three Kelly punches cover a 


GIANT 228 PAGE CATALOG range of 437 thousandths. Kelly Expanding 
, Punches are used in the conventional way, 
FREE! to accredited users. by inserting a punch in the drilled hole, | 
turning the knurled head, then a hammer K-D MFG. CO., LANCASTER, PA.* 


18) € oF 4 @& - 2 Op € op ° « stroke on the top of the center pin secures 


Galesburg Illinois (Continued on next page) 




















Craftsman’s ee 
New Catalog | FREE! * ceuetste jlosicy Save 


- @ E & COPE’S CATALOG OF PLASTICS 
AND CRAFT SUPPLIES 
to ] ns tr uctor s Latest Edition puts the Finest Selection of Plastic 


Sheets, Rods, Tubes, Liquids, Films — Tools — Find- 


ings — Manuals — Project Ideas at Your Fingertips... 
Includes Money-Saving School Discount Schedule! 
rted ge oy Ay ee 
and impo Penal te Tera, lohartany-ypeponicn fomnine fromes — 


need for industrial arts courses easy and convenient! It offers a 
POWER TOOLS, HARDWARE, KITS weal tno cchocl Gap Womm sf ath yao con and tilech 
and contains information on applications and characteristics which 


WORKSHOP SUPPLIES, EQUIPMENT - 0 RRR AN 00a 
1961 Edition—New Lines—Low Prices | | [inclu ‘acne Emitter 


INSTRUCTORS! Just mail coupon for your Cellulose Acetate |} Tenite 11 Screw Driver Handle 


Styrofoam Stock 
a pale gh mag pte spoomey bee = ed | Adhesives, Buffing Wheels & Castolite Liquid Casting Plastic 


> aol Compounds Electric Ovens 

catalog. We are America’s largest source of fine [) Dyes, Blending Granules, Filling Salvage Materials 

domestic and rare imported woods for projects. Plaster for internal Carving [) Plastic Lacing, Cord, Ribbon 

Also bandings, veneers, inlays. .. all shown in full [] Jewelry Findings & Belting 

color. See newest tools, equipment and hard-to- 5 

find cabinet hardware. Rush your request today! 
ee 5 1 Step-by-step instruction sheets for distribution 

CRAFTSMAN WOOD SERVICE CO., Dept. F-10 1 F R E E . to students showing how to make Decorative 

2729 $. Mary Street, Chicago &, i. Fiberglas Bowls and Internal Carvings. Write on school letter- | 

Send new CRAFTSMAN WOODWORKLR’S head stating quentity of esch you need 

CATALOG—FREE (enclose 25c if student, re- —— 


EPs) em COPE PLASTICS-ILLINOIS. 


Dept. V Highway 1u0 Godfrey, Illinois 


*‘Just Across the Mississippi from St. Lovis"’ 


> v 132 PAGES ... many in 

. full color... newest 

. project ideas. 

e of Embossed mouldings, 

° curved ornaments, and 
matched plywoods and 
veneers. 

vo Complete lines of arch- 
ery and upholstering 
supplies. 
New! Blanks for baseball! 
bats,snow skis,complete 
water ski kit. 

we New! Clock Kits, Swiss 
Music Movements, Hi-Fi 
Cabinet Woods. 
New wood grain Plastic 
legs—all sizes! 

. oy Same day shipment... 

e guaranteed satisfaction. 

Seeeesececesesssere 


CRAFTSMAN WOOD 
SERVICE CO. 


Chicago 8. Illinois 
2729 S$. Mary St., Dept. F-10 
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BENNETT Books 


SHEET EEE ETAL 
PATTERN AND 


SHOP PROBLEMS 
REVISED 


—__ DAUGHERTY 
AND POWELL 


. . . by James S$. Daugherty, College of 
Industries, Carnegie Institute of Technol- 
ogy, Pittsburgh, Pa., and Robert E. Powell, 
San Jose Junior College, San Jose, Calif 
This widely accepted and endorsed text con- 
tains problems applicable to actual trade 
conditions and presents the fundamenta!s 
of making sheetmetal developments and lay- 
outs. Each problem is drawn to scale with 
full dimensions for student assignments and 
projects. Each illustrated project has been 
designed to gain the greatest experience 
while using a minimum amount of material. 


Price $2.96 School Edition (Circle No. 1) 
Printing and Graphic Arts 
GRAPHIC ARTS 


. By Darvey E. Carlsen 
Written and’ prepared for the beginning 
junior high student introducing him to the 
fundamental terminology and operations with 
emphasis on procedures. 


Price $3.60 (Circle No. 2) 


THE PRACTICE OF PRINTING 


by Ralph W. Polk 
Investigates “end covers the latest improve- 
ments, as well as all standard procedures 
in composition, production, materials and 
special practices. Every branch of trade is 
analyzed with applications to given jobs. 


Price $3.84 (School Edition) (Circle No. 3) 
Drafting and Drawing 
DRAWING AND PLANNING 


FOR INDUSTRIAL ARTS 


. by John L. Feirer 
Designed for ‘beginning industrial art stu- 
dents, it explains procedures, tools and 
equipment and their uses. Includes over 
200 projects selected from every industrial 
arts activity with 665 illustrations to dem- 
onstrate material presented. 


Price $3.96 (Circle Neo. 4) 
1A. BENCH WOODWORK 

by Feirer Price $3.24 Circle No. 5) 

INDUSTRIAL ARTS WOODWORKING 

by Feirer Price $3.96 (Circle No. 6) 
ADVANCED WOODWORK 
AND FURNITURE MAKING 

by Feirer Price $4.16 (Circle No. 7) 





Chas. A. Bennett Co., Inc 
810 Duroc Bidg., Peoria, Illinois 
Please send the following book(s) 
Circle which book(s) 

1 2 3 4 5 6 7 
C) Enclosed find $ () Send C.0.D 
() Send on 30-day approval. [] We are cur- 
rently adopting in (field) 
Name 
Schoo! Name 
School Address 
City State 


CHAS. A. BENNETT CO. 


Since 1899"" 


i Publish 
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SHOP EQUIPMENT NEWS 


(Coatinued from previous page) 


the desired “Tru-Center” mark. The Kelly 
Punch is removed by reversing the Knurled 
Nut and retracting the expanded body. 
Made of best grade tool steel, hardened and 
ground, No. 300 Kelly Punch Set is avail- 
able in 3 sizes: No. 301—\% to %@ in. ; 

No. 302 —“%g to %e in.; No. 303 — %e 
to 1%¢ in., in hardwood pocket size case. 
(For further details encircle index code 0813) 


surface grinder From Covel Manu- 
facturing Company, No. 10P Hand Feed 
Surface Grinder with Power Assist, using 
hydraulic power responsive to finger tip 


No. 10P Hand Feed 
Surface Grinder 


touch such as is used for the power steer- 
ing of an automobile, and set up the same 
as for a conventional hand feed machine. 
Grinding work capacity 6 by 18 by 16% 
in., grinding wheel size 7 by % by 1% in., 
spindle direct motor drive 1 h.p., 3450 
r.p.m., table speed 0 to 50 ft. per min., 
floor space: at right angle to spindle 79 in., 
or parallel with spindle 50 in., net weight 
2260 Ib 

(For further details encircle index code 0814) 


Gir vis@ From Chicago Tool and En- 
gineering Company, its new Palmgren Air 
Vise, Mode! No. 121. Designed to answer 
the problem of speeding up light drilling, 


Palmgren Air Vise Model No. 121 


tapping and assembly work, it has a jaw 
width of 1% in., a jaw cpening of {1% in., 
a jaw depth of 1 in., and is only 1% in. 
high overall, and is equipped with a 1%-in. 
diameter stainless steel air cylinder with 
adjustable stroke. The air cylinder and 
valve are combined in one compact unit 
only 1% in, in diameter and the overall 
length of the vise and cylinder is just 
8 in. Any available air supply will operate 
this vise. 

(For further details encircle index code 0815) 














‘How to dramatize 


basic concepts 


of mechanical and 


control engineering 


Now, for the first time, you can readily dem- 
onstrate the basic laws of gears and trans- 
missions. With the remarkable new AUTO- 
MAT Starter Set, students construct their 
own precision-engineered model mechanisms 
and see the principles of speed ratio, torque 
and mechanical advantage in 3-dimensional 
operation. Swiss-made to the highest stand- 
ards of accuracy, AUTOMAT Starter Set 
contains 177 steel and aluminum components; 
32-page illustrated manual. List $39.95 (quan- 
tity discounts for schools). Deluxe AD- 
VANCED AUTOMAT Set No. 25A (1300 
components) also available. List $225.00. For 
complete catalog of PORTABLE LABORA- 
TORY teaching aids, write Science Materials 
Center, 59 Fourth Avenue, New York 3, 
New York, Dept. M-159. 


cd 








LEATHERCRAFT, 
METALCRAFT CATALOG 


Latest Project Kits, Complete Supplies 
Top Quality, Value Priced 


Easy-to-make and complete kits for all 
leather and metal projects. Also ma- 
terials and tools for varied shop projects 
to challenge advanced craftsmen. Com- 
plete stocks and prompt, accurate ship- 
ment assured. Satisfaction guaranteed. 
Serving schools and institutions for 
twenty-five years, Big, NEW illustrated 
catalog, including latest low price 
list with attractive quantity discounts, 
rushed to you FREE. Write today. 


FREE LEATHER SAMPLE 


HERE'S SOMETHING NEW AND 
DIFFERENT IN TOOLING LEATH- 
ER! Tooling cowhide with «a calf-like 
finish . . . at one half the cost of real 
tooling calf! Hard to tell this new stock 
from real tooling calf. See for yourself. 
At no cost or obligation, sample bill- 
fold back rushed to you. As you exper’- 
ment, the versatility and quality of this 
money-saving leather will surprise you. 
Ask for FREE sample today. 


J. C. LARSON COMPANY 


Dept. 6113 
Chicago 24, iil. 














820 S. Tripp 
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Clear, Semi-gloss, Fast dry 


COMPLETE INTERIOR WOOD 
FINISH IN ONE CAN 


5 GALLON DRUM 


with retractible pouring spout 


Designed for industrial arts 
classes and professional users. 
@ COSTS LESS 
@ POURS CLEAN 
@ CONVENIENT STORAGE 


@ NOT EASILY TIPPED 
OVER 


ideal for classroom work. Simply 
remove the small cap, pull out 
the pouring spout and pour 
cleanly into smaller working pot. 
No messy spillage around the 
rim. There is no waste because 
Derr will not “skin” in the 
drum, remains good to the last 
brush full regardless of how long 
it stands. Unused portion of 
working pots may be poured 
back into drum. Costs less per 
gallon, too. Order through your 
supplier. Specify 5-gallon drum 
with spout. 


FREE CLASSROOM 
WALL CHART ON FINISHING 


A second printing makes these popu- 
lar wall charts again available. Simply 
0 a line to Ss Bros., Dept. 

, P.O. Box 2216, Torrance, Calif., 
» your name, school and address. 
Charts will be sent by retum mail. 





| radial-arm machine From De- 
Walt, Inc., the new “1030” model radial- 
arm machine designed to follow the wedge 
| styling which was introduced on DeWalt’s 
“Power Shop” line recently. Professional 


“1030” Radial-Arm Machine 


model for use by small builders, cabinet 
makers, contractors, and schools. A new 
safety guard has also been introduced 
which directs the sawdust flow away from 
the operator and to the rear of the ma- 
chine. New “eye-ease” green offers a change 
from industrial grey and is expected to 
help reduce operator fatigue. 

(For further details encircle index code 0816) 


orbital and straight line sander 
From Skil Corporation, a heavy-duty elec- 
tric dual-motion sander, to do either orbital 
or straight line sanding work at the flick 


Sander. Designed for craftsmen in furniture 
and other woodworking industries, it is 
ideal also for maintenance, automotive, 
home, and school workshop needs. Sanding 





C-Thru Ruler Company, 
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Skil Model 692 
Orbit/Line Sander 


surface measures 4%4 by 9 in., spring action 
levers hold six or more sandpaper sheets 
for easy paper change, flush side design of 
sander permits sanding up to vertical sur- 


| faces and in corners, top handle has con- 


tour grip and trigger switch with locking 
pin, weight of Model 692 is seven pounds, 
Model 693, seven and one half pounds, 
with dust pick-up unit. 

(For further details encircle index code 0817) 


professional drawing set From 
a new drawing 
set featuring a 13 by 19-in. drawing board 


(Continued on next page) 


(For more information from advertisers, use the postcard on page 91) 








of a switch — Skil Model 692 Orbit/Line 





HOW’S YOUR. 
INVENTORY of 

SCHOOL SHOP 

LUMBER ? 


NEED a QUICK 
SHIPMENT for 
the FALLTERM? | 








HARCO can ship 
what you need -- 
and promptly! 


If you require some species or 
sizes or special items to balance 
your stocks, send us your require- 
ments today. The chances are 
good that we can ship everything 
you need — promptly. 

With our expanded facilities, we 
maintain a larger inventory of a 
greater variety of woods and spe- 
cial items — all ready to ship! 


—— CHECK THIS LIST——— 


Ash Limba Red Oak Ball Bat Billets 
Balsa Mahogany Walnut Birch Dowels 
Basswood Maple § White Oak Hardwood Shorts 
Birch Poplar § White Pine Plywoods 
Cherry Red Cedar Willow Turning Squares 











GUARANTEED QUALITY 

We specialize in America’s finest 
Appalachian Hardwood lumber for 
modern school shops—guaranteed 
as to species, proper kiln drying 
and grade. 


ECONOMICAL FOR YOU 

We ship lumber that gives you 
more usable board feet per order 
— cuts your waste factor to a min- 
imum, and gives better results. 

You save, too, on delivered 
prices. If your school is in a state 
east of the Mississippi, or in Ark- 
ansas, Kansas, Louisiana, Missouri, 
Oklahoma or Texas — we can save 
you money! See our catalog 1960- 
S for delivered prices. Catalog sent 
FREE on request, postpaid. 


DIRECT TO YOUR SCHOOL 

Wherever possible we ship via 
commercial truck line right to your 
school — for safe, clean delivery. 


MAIL US YOUR RUSH ORDER TODAY! 


HARNWAI(I CORPORATION 


OF AMERICA 


Educational Lumber Division 
P. O. Drawer 1091 — ASHEVILLE, N. C. 
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Breast Pocket. Attrac 
@ Gray Color. Sizes 
36, 38, 40, 42, 44, 46. 


2 for $9 « 3 for $13 
Write for Free Folder 
adhe tun 
ie coa 
aprons at bargain 
direct-from-mfr. p 


30 Ea 





r 





| 
| 
| 





SR RR 


NOW YOU CAN GET... 


INDUSTRIAL 


FINISHES 


BRUSH or SPRAY 


FINISHED SAMPLE 


PANELS ("7 


AVAILABLE TO YOU 
HAVE THESE 
4” oo” 8” 
COLOR PANELS 
IN YOUR STUDIO 


Send 50c for each color panel “Step by Step” 
illustrating the process and detail specifications 
on the back. They are post paid (U. 8. only) 
you can keep «eny or all the panels, but, if 
they are returned in good order, within ten 
day, S0c¢ per panel will be refunded Our 





complete catalog will come with the panels 


~--CHECK PANELS WANTED: --- 


C) Natural Birch Nut Brown Walnut 
Korina Finish | Red Mahogony 
Light Fruit-Wood Antique Distr's Pine 

] Fruit-Wood Pickled Pine 
Light Brown Maple Medium Red Cherry 
Dark Brown Maple Red Cherry 
| | Duxbury 


Old Cherry 
Red Maple 
Natural Walnut 


Transitional 

Natural Mahogany 

18th Century Mah. 
Natural Oi! Brown Mahogany 

a) Gray Walnut ') Seafoom Mahogany 
Teak Wood on Wol : Limed Ook 


Brown Walnut 


Antique Plotinum Bionde Ook 
| ) Bisque Ebony 
|) Blonde Brown Ook 


GASTON FINISHES 
Bloomington, Indiana 


Nome 
Address 
City 


(For more information from edvertisers, use the postcard on pege 9!) 
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(Continued from previous page) 


Professional Drawing Set 


plus 14 widely used drawing and calcu- 
lating instruments, including the engineer’s 
scalemaster that eliminates cumbersome 
triangular 3-sided scales, the C-Thru slide 
rule, a bow compass, a T square, lettering 
guide and other drawing and calculating 
aids, packed attractively 

(For further details encircle index code 0818) 


decorative new ferrules = From 
Wilkenson Manufacturing Company its 
new line of ferrules styled and finished for 
furniture of almost any design. They are 
available in a variety of finishes: satin 


ey 
Wilkenson Ferrules in a variety 
of styles 


brass, polished brass, pewter, chrome, cop- 
per, and others on order; also with gold 
plating, in addition to its extensive line 
of legs, glides, ferrules and brackets, for 
use in school and industrial woodworking 
shops, as well as for furniture manufac- 
turers. Every ferrule has a hole at the 
top for easy insertion of a brad. 


(For further details encircle index code 0819) 


Descriptive Materials . . . 


From Rockwell Manufacturing Company's 
Delta Power Tool Division, a four-page, 
illustrated bulletin describing the new Delta 
combination finishing machine now avail- 
able for use in wood and metal pattern 
shops, sign and display shops, all types of 
commercial shops through industry, plus 
schools and even in well equipped home 
workshops. Bulletin AD-1224. In addition, 
a six-page, two-color, bulletin No. AD- 
1201, which illustrates and describes the 
new 14-in. variety saw to be used for 
wood and plastic products. 

(For further details encircle index code 0820) 


From Challenge Machinery Company, a 
new, free, booklet entitled “Planning Your 
Graphic Arts Shop.” Includes complete de- 
scriptive information, prices on various 
models of paper cutters, proof presses, 
paper drills, folding machines, and com- 
posing room equipment suitable for school 


importers of top quality 


CARVING TOOLS 





SET No. 5 


Six tools 

in service- 
able box. 
Round hard- 
wood 
handles. 

Set consists 
of Chisel 
No. 101 

12 mm. 
Skew chisel 
No. 102 

8 mm, 
Gouges 

No. 104 
10 mm, 

No. 105 

10 mm, 3 mm and V tool No. 106 3 mm wide. 
Sharpened need only honing for keen lasting 
edge. Complete Set, boxed $9.50 


Other sets from $3.15 (3 tools) to $29.50 (16 tools) 


Send for Free 12 page folder on 
wood carving tools and supplies. 


7) FRANK MITTERMEIER 
C72 











WOODSHOP INCTRUCTORS 
Have you heard about 


Magna -Set 7 


the magnetic 
Jointer and Planer 
knife-setter that is 
rapidly outmoding 
and replacing the old, 
mechanically inaccu- 
rate, time-consuming 
straight-edge method! 
The necessity of tapping 
prying and re-adjusting 
is entirely eliminated! 
Thousands now in use! 
for complete in 
and pame of 
distributor 


U.S. PAT. NO 


2.589.865 Wethe 


formation 
your nesrest 


MAGNA-SET COMPANY Dept IA 


632 NEW HAVEN AVE., MILFORD, CONN. 











TOOLS ALWAYS SHARP WITH 
PLURALITY OILSTONE TOOL GRINDERS 
NOW AVAILABLE 
IN 3 SIZES 
Ne. 425 Pivrality 
Sub Jr 
Neo. 450 Piurality Jr. 
No. 475 Plurality 
Grinding can be done on 
@ cone, coarse or fine or 
emery leather stropping or 
emery wheels. Unit is com- 
pact, efficient, serviceable, 
easily accessible and has 
ball bearing direct motor 
drive. Especially 





MUMMERT-DIXON CO. 
HANOVER, PENNSYLVANIA 


Originators and Pioneer Man of 
Oilstone Too! Grinders 
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use; also includes a handy selector guide 
on these types of school shop equipment. 
Publication No. 609A. 

(For further details encircle index code 0821) 


From Electronic Instrument Co., Inc., 
an illustrated, four-page booklet entitled 
“Stereo and High Fidelity” which presents 
in addition to a clear definition of stereo- 
phonic sound, a discussion on the stereo 
sources of live broadcasting, stereo disks, 
stereophonic systems using all stereo com- 
ponents, or all monaural components, ¢ 
both, a review of design principles of 
stereo components, an analysis of the EICO 
HF-81 Stereo Dual Amplifier-Preamplifier 
and the HF-85 Sterec Dual Amplifier, with 
a section included on phono cartridges. 
Other detailed information. " 

(For further details encircle index code 0822) 


From South Bend Lathe, Inc., a 96-page 
catalog showing the complete line of South 
Bend engine lathes, toolroom lathes, turret 
lathes, milling machines, shapers, drill 
presses and pedestal grinders, with a listing 
of tools, attachments, and accessories for 
use with various machines. Complete speci- 
fications, feature descriptions, and prices 
included to facilitate selection of sizes and 


in the 


Fi Automotive Instructors ! 
ield 


YOUR STUDENTS LEARN 
| FASTER WITH MOTOR’s 


Giant Illustrated 
Guide to 
Auto Repair 


Step-by-Step Directions, 
Large Show-How Pictures 
Simplify Every Procedure 


M OTOR’s Manual, the “Auto 
4 Repair Man’s Bible,”’ puts 
everything your students need 
to know about auto repairs at 
their fingertips. It shows them 
how to spot troubles in a jiffy, 
where to start a job, which 
tools to use, what to do and 











“TOPS” 


This new text (published Jan. 1960) 
has already been requested by more 
than 1600 schools! If you teach 
drafting, especially to beginners, 
you owe it to yourself to examine 
this book. Send for your Examina- 
tion Copy on 30 Days Approval 
TODAY. 


GOODHEART-WILLCOX 


1322-B Wabash Chicago 5 








eMOSAIC TILES 
eMETAL DISCS 
eCOPPER TOOLING 
eLEATHER CRAFTS 
eCHRISTMAS 
PROJECTS 
e JEWELRY FINDINGS 


and many more mo- 
terials to choose from 


Write For Our 1960 Catalog 
Of Handicrafts Supplies . . . 
It’s . FREE! 


if you have our catalog on 
hand, ask for our special 
CHRISTMAS FOLDER 


CLEVELAND CRAFTS CO. 


4707 Euclid Ave., Cleveland 3, Ohio 
5832 Chicago Ave., Chicago 51, Ill 
4 E. 16th St., New York 3, N. Y. 
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types of machines. Includes nearly 500 
illustrations 
(For further details encircle index code 0823) 


From V. & E. Manufacturing Company, 
Catalog 60-DI, containing information on 
their stainless steel and nickel-plated steel 
6%4-in. compasses, 6%2-in. speed bow com- 
passes, 44%4-in. and 4-in. compasses, and 
pen compasses; pen attachments; beam 
compasses and beam attachments; friction 
dividers; drop bow compasses; and a broad 
range of ruling pens 

(For further details encircle index code 0824) 


From Brown & Sharpe Manufacturing 
Company, an 81-page book entitled “Cam 
and Tool Design” for autcmatic screw 
machines, contents consisting of a series 
of articles written by Oscar T. Lippman, 
instructor on this subject for over 20 years. 
(For further details encircle index code 0825) 


From The Columbian Vise & Mfg. Com- 
pany, 2 bulletins descriptive of new alumi- 
num levels, made in both 4-vial and 6-vial 
types both with full size die cast frames, 
and 24-inch rules along the top edge. Bulle- 
tin LL-8441 on 4524 levels, and Bulletin 
LL-8442 on 6524 levels. 

(For further details encircle index code 0826) 


From Covel Manufacturing Company, bul- 
letin No. 35B60 describing the No. 35B 8 
by 24-in. hydraulic surface grinder. This 
six-page folder gives full details and speci- 
fications, high lighting its built-in accuracy, 
high speed, versatility, and rugged con- 
struction. 

(For further details encircle index code 0827) 


From Allied Radio Corporation, their new 
1961 general catalog featuring a large selec- 
tion of electronic parts and equipment for 
use in schools, classrooms, laboratories, and 


shops. Catalog of 444 pages lists over 40,000 | 


items and includes 240 pages in roto- 
gravure. Covers reproduced in 4 colors. 
Free. 

(For further details encircle index code 0828) 


From the Challenge Machinery Company, 
a new publication (F-800) describing three 
new and improved models of table-type 
folding machines designed to provide an 
answer to the folding needs of many print- 
ing plants and duplicator operators. These 
new folders are capable of handling single 
and double parallel folds on sheets up to 
17 by 22 in. 

(For further details encircle index code 0829) 


| 


| 


how to do any yn quickly, 


easily, right the first time. 
Makes Everything So Clear 


Your Students Can't Go Wrong 


They get the “meat” from 
hundreds of Official Factory 
Manuals and service bulletins 

- condensed into simple step- 
by-step directions and large, 
show-how pictures that any- 
one can understand. MO. 
TOR’s Manual simplifies your 
job of teaching students to 
fix engines, transmissions, 
suspensions, ignitions, fuel 
pumps, steering gears, 

kes, lenciators, axles, 
etc. — most every part 
of every car built since 
1953! 


Over 3 Million Copies Sold 


Over 1,000 double-size 
pages. 2,850 How-To pi 
tures. 30,000 ifica- 
tions. 225,300 repair facts, 
195 quick-check charts. 
Giant TROUBLESHOOT- 
ER section. Foreign car 
tune-up data. Plus much 
more. Over 3 MILLION 
copies already sold! Used 
by Armed Forces, mechan- 
ics and hundreds of schools. 


Double Offer for 
Teachers Only 


. Try Manual for full 
week FREE in your own 
classes. If you keep it... 


, take the 25% special 
school discount off reg. 
orice. Otherwise, return 

0k and owe nothing. 
Mail certificate — with- 
out money — to MO- 
OR — Book Dept., 
Desk 0390, 250 W. 5 
St., New York 19,N.Y. 





On These Manuals 
MOTOR's Truck Repair 
Manval. Details 2,860 
truck models 1952- 
1960, 300,000 service, 
repair facts, 2,000 
illus. Everything 
dents need to make 
truck repalt simple. 
869 giant pages. 


MOTOR's Auto En- 
gines & Electrical Sys- 
tems. Basic knowledge 


stu- 


students need to under- 
stand modern engines: 
valves, pistons, bear- 
ings ; fuel, cooling, 
elec. systems. 621 pgs. 
1300 illustrations. 








25% Discount Certificate 





If satisfied, I will remit 


price of only $5.96 
Repair Manual (reg. $7.95); 


ly $6.75 (plus 
Manual (reg. $9.00). 


postage) 
owe nothing 

Name.... 

School . 


Street 


City. . 


(For more information from advertisers, use the postcard on page 91) 


(plus postage) 


age) for each Engines & Elec. Systems (reg. $6.95) ; 
for each Truck Repair 

(Add sales tax where required.) ! 
Otherwise I will return book(s) 


Zone 


MOTOR — Book Dept., Desk 0390 
250 West 55th St., New York 19, N. Y. 
Send me for 7 days’ FREE TRIAL: 
. copies of Motor’s New 
copies of Motor’s New Truck Repair Manual; 
copies of Motor’s New Auto Engines. 


Auto Repair Manual; 


25% Discount 
for each Auto 
only $5.21 (plus post- 


special 


within 7 days and 





' 
. State ' 


8&9 





FOR THE SCHOOL SHOP | 


BENCHES 
CERAMIC SUPPLIES 
DRAWING & DRAFTING SUPPLIES 
ELECTRICAL SUPPLIES 
FINISHING MATERIALS 
HAND TOOLS 
HARDWARE 
LEATHERWORKING SUPPLIES 
MACHINE TOOLS 
METALCRAFT TOOLS 
METALWORKING TOOLS 
METALS 
PORTABLE ELECTRIC TOOLS 
PRECISION TOOLS 
SHEET METAL EQUIPMENT 
WELDING EQUIPMENT 


PATTERSON * BROTHERS 








“Doud-é2” Boalinn jig 
The ONE and ONLY. 


SELF-CENTERING 


DOWEL DRILL GUIDE 
No ork with the 
Wellman “Dow!l-it”. 
Perfect automatic 
centering and 


fy FH of goudt 


sizes. Schoo! _ 
tested and approved. 


Heat treated drill 
guides. 2” jaw expansion. 


Write for FREE Literature Dept. |AVE-100 
“Dowl-it” Company 
515 N. Hanover St. — Hastings, Mich. 











FREE ‘ENCYCLOPEDIA 


of. CRAFTS and FINISHES! 


: |. New DONJER catalog packed with 


, practical information and illustrations 
5 —recommended and used by shop 
€ |teachers everywhere! 


a7 PARTIAL CONTENTS: ‘‘Suede-Tex” 
Projects * Wood and Metal Finishes ¢ Enamel 
Sprays * Lacquers * Paints *« Metal Foil « 
Designs + plus many other items for exciting 
schoo! shop projects! 


. Also Available (upon request) — 


new *75 Electronics Catalog. 
DONJER emeOUL SS COMPANY 











AMERICAN GAS FURNACE COMPANY 


966 Lararerre sreser 














LATEST PROJECTS 
for your leathercraft classes 
published in every issue of 


The Leather Craftsman 


Why wait until projects have been collected and 

included in book form? Every two months readers 
of “The Leathercraftsman's own” magazine see latest 
projects and ideas. Two hundred published yearly, cost 
you or your fund lc each at the regular subscription 
price of $2.00 a year. Special School issve: doted 
September-October, now in leathercraft stores. Price 35c 
or order a year's subscription (6 issues) for $2.00 from 


The LEATHER CRAFTSMAN 
P. O. Box 1386-V, Fort Worth, Texas 


90 (For more information from advertisers, vse the postcard on page 91) 
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from the field 


The Black & Decker Manufacturing Com- 
pany has opened a third factory service 
branch in The Bronx at 2421 Westchester 
Avenue, and is equipped to render prompt 
repair service and to supply replacement 
parts on all Black & Decker products. Carl 
F. Johnson is service manager of the Bronx 
Branch. . . . Black & Decker Mfg. Co., have 
announced recent appointments to their 
sales organization: 

Larry H. Frazier, industrial-automotive 
sales representative in the Los Angeles 
district, replacing Ralph W. Long who has 
resigned ; Robert E. Miller, industrial-auto- 
motive sales representative in the Chicago 
district. 

Disston Division, H. K. Porter, Company, 
Inc., have appointed Charles E. K. Fox 
plant manager at their Danville, Va., 
Works 

The Electric Hotpack Company announce 
the appointment of Allyn H. Jacobson as 
advertising manager 











Makes difficult molds easy to 

pour. Several hundred pourings. 

$1.00 per pkg. 

SEELEY’S CERAMIC SERVICE 
7-9 River St. Oneonta, N. Y. 








Thermo Electric Manufacturing Company 
have announced their change in corporate 
name to: Thermolyne Corporation. The char- 
ter, ownership, management, policies and 
personnel of this company all remain the 
same 

Wilton Tool Mfg. Co., Inc., is expanding 
its Schiller Park (Illinois) plant for the 
second time since the plant was con- 
structed five years ago. The new addition 
is being constructed at a cost of $100,000 
and will add 12,000 square feet for addi- 
tional manufacturing facilities. 

Brodhead-Gerrett Co., have announced 
new representation on the west coast. Tony 
Manne has joined the company, after 
spending 3 years teaching at Chico State 
College. 

The Black & Decker Mfg. Co., have de- 
veloped an intensified program of market- 
ing research in two of its electric tool 
product divisions and have appointed 
two new members of the Marketing Divi- 
sion to supervise these studies. Richard T. 
Scott is market research representative on 
special assignment to conduct the market- 
ing study with relation to the company’s 
hardware line products, and J. Howard 
Foote is market research representative on 
special assignment to study distribution 
and marketing in the automotive division. 


DeWalt, Inc., has appointed two dis- 
trict managers to its Pittsburgh and north- 
ern New Jersey sales territories, effective 
August 1. Frederick B. Smith will be re- 
sponsible for sales activity in northern New 
Jersey, and Marlin S. Miller will be re- 
sponsible for the sales territory to include 
western Pennsylvania and eastern Ohio, 
with headquarters in Pittsburgh. 


The Frederick Post Co., Chicago manu- 
facturer and distributor of drafting equip- 
ment and engineering supplies, recently 
broke ground for the construction of a 
60,000-square ft. woodworking plant at 
Owen, Wis. 

The L. S. Starrett Co., Athol, Mass., an- 
nounced the passing on April 26 of William 
J. Greene, retired vice-president and direc- 
tor of sales. Mr. Green served Starrett 42 
continuous years, retiring in 1956. 


The Black & Decker Mfg. Co., Towson, 
Md., has moved its Salt Lake City Factory 
Service Branch to 1541 S. Second West St. 
The move makes convenient factory-op- 
erated facilities for the repair of Black & 
Decker electric tool products available. Mr. 
Ralph W. May is service manager there. 


SHOP TEACHERS 
Complete stock of lamp ports for your lamp 
projects shown in ovr catalog. Also contains 
charts and. instructions for building and wir- 
ing lomps. These valvable instructions and 
catalog sent for 25¢. 


GYRO LAMP & SHADE CORP. 
52086 N.W. 35th Ave. Miami 42, 














FREE to all Shop Teachers 


OUR NEW BROCHURE ON 


MOSAICS & STAINED GLASS 


A Complete Guide to These Interesting Crafts 
if you have not already received your 
copy write vs now! 


ARTS & CRAFTS DISTRIBUTORS, INC. 
321 PARK AVE. BALTIMORE 1, MARYLAND 


LUMBER FOR SCHOOLS 


Send for New Free Catalog 


T. A. FOLEY LUMBER CO. 
PARIS, ILL. 


LOOMS, Table and Foot 


REED, RAPHIA 
HANDICRAFT SUPPLIES 


SEND FOR CATALOG 














| J. L. HAMMETT CO., CAMBRIDGE, Mass. 





CASTINGS 
FOR SCHOOL PROJECTS 


Build Home Workshop Machines. 
Designed for ease in 4 
and top interest-instruction. Liters 
ture on DEPENDABLE CASTINGS 
free to teachers. Students 20¢ 


DESIGNERS COMPANY 


1132 Orchord St. Racine, Wis. 
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Sectional Table Model Drill Press 


New Electric Drivers 


Pittsburgh Plate Glass Co..... 
New Rubberized Paint 


Rockwell Mfg. Co., Delta Power 
Tool Div. 
Metal Cutting Lathe 


DeWalt, Inc. . . 


Hobby-Croft Material 
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Electronic instrument Co....... 81 
Vacuum Tube Voltmeter Model! 


Rockwell Mfg. Co., Walker- 
Turner Div. 

Machine for Shop Finishing 
Operations 


Allied Radio Corp.. 


Knight KN-500X Stereo Magnetic 
Cartridge 


American Pulimax Co., Inc... . 
Shearing and Forming Machines 


L. S. Starrett Co... 
Special Alloy Band Saw Blade 


The Columbian Vise & Mfg. Co.. 
Restyled Torpedo Levels 
Kelly Tool & Mfg. Co.. 


Toolmakers Transfer Punc hes 


Covel Mfg. Co... . 
Surface Grinder 


Chicago Too! and Pee NR 


Company . 
Palmgren Air Vise Model 


No. 121 


Radial-Arm Machine 


Skil Corp. - 
Orbital and Straight line Sonder 


Professional Drawing Set 


Wilkenson Mfg. Co... 
Decorative New Ferrvles 


Rockwell Mfg. Co., Delta 
Power Tool Div....... 
New Bulletins 


Challenge Machinery Co 
New Free Booklet 


Electronic Instrument Co., Inc. 
Booklet — Stereo and High 
Fidelity 


South Bend Lathe, Inc 
Catalog 


Catalog 60-D! 


Brown & Sharpe Mfg. Co... .. 
Booklet —- Cam and Tool Design 


The Columbian Vise & Mfg. Co.. 
New Descriptive Bulletins 


Bulletin No. 35860 


Allied Radio Corp... .. 
1961 General Catolog 


Challenge Machinery Co.. . 
New Bulletin on Folding 
Machines 








OPERATION OF MODERN 
WOODWORKING MACHINES 
REVISED 
Herman Hjorth and William F. Holtrop 


Describes the machines the students will use and 
the principal operations performed on them. 
Paper, $2.80; Cloth, $4.00 


INSTRUCTIONAL UNITS IN 
HAND WOODWORK 


Tustison, Brown, and Barocci 
Job sheets covering entire range of hand tool 
operations. $2.64 


MODERN MACHINE WOODWORKING 
1960 REVISION 
Herman Hiorth and William F. Holtrop 
Structure and uses of woodworking machines in 
the trade schools and industries of today. $3.95 


FUNDAMENTAL WOODTURNING 


A. S. Milton and O. K. Wohlers 


Introduces beginners to the principles of wood- 
turning. $3.50 





CONTEMPORARY AND 
TRADITIONAL FURNITURE 


Verne Weeks 


Thirty-two useful and attractive furniture projects. 
$3.50 


WOOD PROJECTS YOU WILL LIKE 


Louis Barocci 


Excellent selections of popular woodworking 
projects. $3.95 
PRACTICAL WOODWORKING 
PROJECTS FOR TODAY 
Frank M. Clemons 
Modern projects, stimulating original designing. 

$2.50 


CONTEMPORARY FURNITURE 
A. F. Bick 
58 woodworking projects that help students under- 
stand contemporary furniture. $2.75 
IT’S FUN TO BUILD MODERN 
FURNITURE 
Clifford K. Lush 
Modern design furniture projects. $2.50 
FABRICATING WITH FORMICA 
James M. O'Neill 


Presents the basic techniques used in the plastic 
laminates field. Understandable to the beginner. 
$2.75 


100 PROBLEMS IN WOODWORK 
William A. DeVette 
Concise directions, full-page drawings. $3.95 





TEXT IN PATTERNMAKING 


Alexander V. Hanel 
Provides a complete course in patternmaking. 
Covers tools and equipment and gives practical 
jobs. 
$3.48 


PRINCIPLES OF WOODWORKING 
Herman Hjorth 
All essential information on hand and machine 


tools, their processes, and application in projects. 
$3.36 


WOODWORK VISUALIZED 
Ross C. Cramlet 
Complete beginners’ course on basic tools and 


processes. 
Paper, $2.24; Cloth, $3.48 


BASIC WOODWORKING PROCESSES 


Herman Hjorth 
Describes the hand-tool operation in elementary 


working. 
$2.20 





WOODWORKING PROJECTS AND 


PLANNING GUIDE 
W. T. Olson 


Provides 23 projects and stimulates the urge for 
original designing. $1.50 


MAKING USEFUL THINGS OF WOOD 


Franklin H. Gottshall 


33 projects in a wide range of woodworking for 
high schools. $5.50 


HOW TO BUILD BIRDHOUSES 


AND FEEDERS 
Walter E. Schutz 


Provides a great variety of designs. $2.95 


RESTORING AND MAINTAINING 


FINISHES — Spot Finishing 
George A. Soderberg and Paul W. Karcher 


Gives techniques for repairing damaged areas of 
furniture without refinishing the entire surface. 
$2.75 


MODERNIZING AND REPAIRING 
UPHOLSTERED FURNITURE 


Herbert Bast 
How to make common repairs. $3.00 


WHITTLING WITH BEN HUNT 
W. Ben Hunt 


How to carve a great variety of clever, original 
articles. $3.50 





Reason enough to buy LeBlond 


Why does a manufucturer of ultra-precise missile parts use a 
LeBlond Regal—the same kind of LeBlond Regal Lathe seen so 
often in modern school shops? Because he wants the same 
precision, dependability, and ease of operation you demand. 

He wants the best. 

You wouldn’t dream of giving driver training with a horse and 
buggy, any more than the maker of this rocket throat would 
dream of turning it on a horse and buggy lathe. 


When you choose a Regal for your school shop, you are choosing 
the kind of precision lathe your students will meet in industry. 
You are choosing quality. That is reason enough to buy LeBlond. 


(For more information from advertisers, use the postcard on page 91) 








